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Dr N Annandale’s volume on the Freshwater Sponges, 
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GENERAL INTRODUCTION 
TO THE VOLUME 


ALTHoroH some zoologists have recently levived the old belief 
that the sponges and the coelenterates are closely alhed, no' one 
in recent times has suggested that there is any morphological 
relationship between either of these groups and the polyzoa. 
Personally I do not thini that any one of the three groups is 
allied to any other so far as anatomy is concerned, but for 
biological reasons it is convenient to describe the freshwater 
representatives of the three groups in one volume of the 
“ Fauna.” 

Indeed, 1 originally proposed to the Editor that this volume 
should include an account not only of the freshwater species, but 
of all those that have been found in stagnant water of any kind. 
It 18 often difEcult to draw a line between the fauna of brackish 
ponds and marshes and that of pure fresh water or that of the 
sea, and this is particularly the case as regards the estuarine 
tracts of India and Burma. 

Pelseneer * has expressed the opinion that the Black Sea and 
the South-east of Asia are the two districts in the woild most 
favourable for the study of the ongin of a freshwater fauna from 
a marine one The transition in particular from the Bay of 
Bengal, which is much less salt than most seas, to the lower 


* “L’ongine des amiuaux d’eau douce,” Bull de I'Acad roy de Belgique 
(Classe des Sciences), No 12, 1905, p 721 

B 
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reaches o£ the Ganges or the Brahraaputia is peculiail}' easy, and 
ne find many molluscs and other animals of marine origin in the 
waters of these rivers far above tidal infiuence Conditions are 
unfavourable in the rivers themsehes for the deielopment and 
multiplication of organisms of man3' groups, chiefly because of the 
enormous amount of silt held in suspension in the water and con- 
stantly being deposited on the bottom, aud a much iichei fauna 
exists in ponds and lakes in the neighbourhood of the riiers and 
estuaries than in running u ater I ha\ e only found three species 
of polyzoa and three of sponges in i tinning uater in India, and 
of these six species, five have also been found in ponds or lakes 
I have, on the other hand, found three eoelenteiates lu an 
estuaij', and all three species are essentially marine forms, 
but tuo have established themselves in ponds of brackish water, 
one (the sea-anemone Sagmha schtlloiand) undergoing in so 
doing modifications of a very peculiar and inteiestmg nature 
It IS not uncommon for animals that have established themselves 
in pools of brackish water to be found occasionallv m ponds of 
freshwater ; but I have not been able to discover a single instance 
of an estuarine species that is found m the latter and not m the 
former 

Eor these reasons I intended, as I lia^e said, to include in this 
volume descriptions of all the coelenterntes and pol} zoa know'n to 
occur m pools of brackish water in the estuary of the Ganges and 
elsewhere in India, but as my manuscript grew I began to realize 
that this w ould be impossible without including also an amount 
of general introductory matter not justified eithei by the scope of 
the volume or bj' special knowledge on the part of itsr author I 
have, however, gnen in the introduction to each part a list of the 
species found in stagnant braclnsh w ater with a few notes and 
references to descriptions 

Bioio&icaii PiiC'uiiiAiirriEs or the Sponges, Co-rjiNTEiiATES, 
jlsj} Polyzoa of Pbesh Wateb 

There is often an external resemblance between the repre- 
sentatneb of the sponges, coelenterntes, and polyroa that causes 
them to be classed together in popular phraseology ns “ zoophytes” , 
and this resemblance is not merely a supeificial one, foi it is based 
on a similarit}' in habits ns well as of habitat, and is corielated 
with biological phenomena that he deeper than what aie ordinal 1I3 
called habits. These phenomena are of peculiar inteiest with 
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regard to difficult questions o£ nutrition and reproduction that 
perhaps can only be solved by a close study of animals living 
together in identical conditions and exhibiting, apparently in 
consequence of so hung, similar but by no means identical 
tendencies, either anatomical or physiological, in certain directions 
One of the most important problems on which the study of the 
sponges, coelenterates, and polyzoa of stagnant water throws light 
IS that of the production of resting buds and similar reproductive 
bodies adapted to withstand unfavourable conditions in a quies- 
cent state and to respond to the renew al of favourable conditions 
by a renewed groivth and activity. 

£\ery autumn, in an English pond or lake, a crisis takes place 
in the affairs of the less highly organized inhabitants, and 
preparations are made to withstand the unfavourable conditions 
due directly or indirectly to the low' w inter temperature of the 
w'ater the individual must perish but the race may be preserved 
At this season Hydra, wdiich has been reproducing its kind by 
means of buds throughout the summer, develops eggs with a 
hard shell that will he dormant in the mud until next spring , 
the phylactolsmatous polyzoa produce statoblasts, the cteno- 
stomatous polyzoa resting-buds (“ hibernacula *')> and the sponges 
genimules. Statoblasts, hibernacula, and gemmnles are ahke 
produced asexually, but they resemble the eggs of Hydia in 
being provided with a hard, resistant shell, and in having the 
capacity to he dormant until favourable conditions return 
In an Indian pond or lake a similar cnsis takes place in the 
case of most species, but it does not take place at the same time 
of year in the case of all species. Unfortunately the phenomena of 
periodic physiological change have been little studied in the fresh- 
water fauna of most parts of the country, and as yet we know 
1 ery little indeed of the biology of the Himalayan lakes and tarns, 
the conditions in which resemble those to be found in similar masses 
of water in Europe much more closely than they do those that 
occur in ponds and lakes in a tropical plain. In Bengal, however, 
I have been able to devote considerable attention to the subject, 
and can state definitely that some species- flourish chiefly in 
winter and enter 'the quiescent stage at the beginning of the hot 
weather (that is to say about March), while others' reach their 
maximum development dunng the “ rams ” (July to September) 
and as a rule die down during winter, which is the driest as well 
as the coolest time of year. 
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The following is a Lst of the forms that in Bengal are definitely 
known to produce hard-shelled eggs, gemmules, resting-buds, or 
statoblasts only or most profusely at the approach of the hot 
weather and to flourish dunng winter — 

SpongtUa carten , 

Spongtlla alba 

Spongilla alba var bengalensis 
Spongtlla a asstsstma 
Uydta vulgatu 
Victoi ella bengalensis 
Pluniatella frutieosa 
Pltimatella emargtnata 
Flumaiella javantea 

The following forms flouiish mainly duiing the “ rains ” — 

Spongtlla laeustns suhsp reticulata 
TrocTiospongtlla latouelnana 
TroehospongtUa pJnllotiinna 
Stolella tndica. 

The following flourish throughout the year • — 

Spongtlla prohferens 
Htslcpia lacttsirts 

It IS particularly interesting to note that three of the species 
that flounsh in the mild winter of Bengal, namely Hydra vulgans, 
PlumateUa emargtnata, and P frutieosa, are identical w ith species 
that in Europe perish in winter There is evidence, moreover, 
that the statoblasts of the genus to w'bich two of them belong 
burst more readily, and thus give nse to new colonies, after being 
subjected to a considerable amount of cold In Bengal they only 
burst after being subjected to the heat of the hot weather Does 
extreme heat have a similar effect on aquatic organisms as 
extreme cold ^ There is some evidence that it has 

The species that flounsh in India dunng the rams are all 
forms which habitually live near the surface or the edge of ponds 
or puddles, and are therefore liable to undergo desiccation as soon 
as the rams cease and the cold weather supervenes 

The two species that flbunsh all the year round do not, properly 
speaking, belong to one category, for whereas Hislopta laeustns 
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produces no form of resting reproductive body but bears eggs and 
spermatozoa at all seasons, Spongilla jn ohfei ens is a short-lived 
organism that undergoes a biological ciisis every few weeks , that 
18 to say, it begins to develop gemmules as soon as it is fully 
formed, and apparently dies down as soon as the gemmules have 
attained maturity The gemmules apparently lie dormant for 
some little time, but incessant reproduction is carried on by 
means of external buds, a very rare method of reproduction 
among the freshwater sponges. 

The facts 3ust stated prove that considerable specific idiosyn- 
crasy exists as regards the biology of the sponges, hydroids, and 
polyzoa of stagnant water m Bengal, but an even more striking 
instance of this phenomenon is afforded by the sponges Sjpongilla 
homiaymsts and Corvosjjongilla lapidosa in Bombay These two 
sponges resemble one another considerably as regards their mode 
of growth, and are found together on the low er surface of stones. 
In the month of November, however, G lajotdosa is in full vege- 
tatiie vigour, while G bomhayensts, in absolutely identical con- 
ditions, 18 aheady reduced to a mass of gemmules, having flourished 
during the “ rams ” It is thus clear that the effect of environ- 
ment 18 not identical in different species This is more evident 
as regards the groups of animals under consideration in India 
(and therefore prooably in other tropical countries) than it is in 
Europe. The subject is one well worthy of study elsewhere than 
in India, for it is significant that specimens of S. bombayensis 
taken in November in S Africa were in a state of actnity, thus 
contrasting strongly with specimens taken at the same time of 
year (though not at the same season from a climatic point of 
view’) in the Bombay Presidency 


GIbogeaphicaii Disiiubutiok OB THE Indian Sbeoies 

The geographical distribution of the low'er invertebrates of 
fresh and of stagnant water is often an extremely wide one, 
probably because the individual of many species exists at certain 
seasons or in certain circumstances in a form that is not only 
resistant to unfavourable environment, but also eminently capable 
of being transported by wind or currents We therefore find that 
some genera and even species are practically cosmopolitan in their 
range, w’hile others, so far as our know'ledge goes, appear to 
have an extraordinarily discontinuous distribution. The latter 
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phenomenon may be due solely to our ignorance of the occurrence 
of obscure genera or species ju localities in ■which they ha\e not 
been properly sought for, or it may have some real significance as 
indicating that certain forms cannot always increase and multiply 
eieii in those localities that appear most suitable for them As 
an example of universally distributed species we may take the 
European polyzoa of the genus PhtmaieVa that occur in India, 
while of species whose rauge is apparently discontinuous better 
examples could not be found thau the sponges Trocliosjiongilla 
pennsylvamca and Sjjongilla c> atei ifonnis, both of w hich are only 
known from K" America, the British Isles, and India 

My geographical list of the species of sponges, coelenterates, 
and polyzoa as 3’et found in fresh water in India is modelled on 
Col Alcock’s recently published list of the freshwater crabs 
(Potamonidffi) of the Indian Empire *. I follow him in accepting, 
with slight modifications of my own, Blanford’s ph3'Siographical 
rather than Ins zoogeographical regions, not because 1 think that 
the latter have been or ought to be superseded so far as the 
vertebrates are concerned, but rather because the limits of the 
geographical distnbntion of aquatic imertehrates appear to depend 
on different factors from those that affect terrestrial animals or 
e>en aquatic vertebrates. 

“ Varieties ” are ignored in this list, because they are not con- 
sidered to have a geographical significance The parts of India 
that are least known as regards the freshwater representatives of 
the groups under consideration are the valley of the Indus, the 
lakes of Ehshmir and other parts of the Himalayas, the centre of 
the Peninsula, and the basin of the Brahmaputra Those that 
are best known are the districts round Bombay, Calcutta, Madras 
and Bangalore, Travancore and Northern Tenasserim Little is 
known as regards Ceylon, and almost nothing as regards the 
countries that surround the Indian Empire, a few species only 
having been recorded from Yunnan and the Malay Pemnsnla, 
none from Persia, Afghanistan, or Eastern Turkestan, and only 
one from Tibet Professor Max Weber’s 1 esearches have, however, 
taught us somethmg as regards Sumatia and Ja\a, while the 
results of various expeditions to Tropical Africa aie beginmng to 
cast light on the lower invertebrates of the great lakes in the 
centre of that continent and of the basin of the Nile. 


* Cat Tn fl Dec Crust Coll Ind Mus , part x, fasc 11 (Potamonidse), 1910 
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It IS not known to what altitude the thiee gioups mnge m the 
Himalayas and the hills of Southern India No sponge has been 
found in Indian teriitory at an altitude highei than that ot Bhim Tal 
in Kumaon (4,500 teeb), and Eydi a is only know'n from the plains, 
but a vaiiety of H ohgaeUs was taken by Capt. F H. Stewart 
in Tibet at an altitude of about 15,000 feet. Plumatella dtffvisa 
Nourishes at Gangtok in Sikhim (6,100 feet), and I have l^ound 
statoblasts of P fniiicosa in the neighbourhood of Simla on the 
surface of a pond situated at an altitude of about 8,000 feet ; 
Mr B Kirkpatrick obtained specimens of the genus in the 
Botanical Gardens at Darjiling (6,900 feet), and two species have 
been found at Kurseong (4,500-5,000 feet) in the same district. 


GEOGRAPHICAL LIST OF THE FRESHWATER SPONGES, 
llYDROIDS, AND POLYZOA OF INDIA, BURMA, 

AND CEYLON 

I^A » indicates that a species or subspecies has only been found in 
one physiographical region or subregion so far as the InduiTi 
Empire is concerned , a t that the species has also been 
found in Europe, a § in North Amenca, a * in Africa, and 
a o in the Malay Archipelago.] 


1. Western Frontier Territory *. 

(Baluchistan, the Punjab, and the N.W Frontier Province.) 

Sponges — Polyzoa — 

1 Spo»fftaa(Eu»aj>m)ca]te}i^O 1 FlumateHa 

(Lahoie) (Lahore). 

Hydroids — ® (Lahore) 

1 Hydi a obgactis t§ (Lahore) 


2 Western Himalayan Territory. 
(Himalayas from Hazaia eastwards as far as Nepal ) 


Sponges . — 

1 S^ongSla{JEunapm>>)cariei 

(Bbim Tal) 

2 J^hgdatia megeniO (Bhim 

Hydroids. — None known {Hydia 
ohgactts recorded from Tibet) 


Polyzoa — 

1 Plumatella allmani^ (Bhim 

Tal) 

2 Plumatella fiutwosa^^ 

(Simla). 

3 Loj^hgpodclla cat (Bhim 


1 indude Baluchistan m tbiB territory largely for climatic reasons 
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3 North-Eastern Frontier Territory 

(Siklnm, Darjiling and Bhutan, and the Lower Brahmaputra 
Drainage-System ) 


Sponges — 

SpmqtUa pi obfei entO (Assnm) 
Hxdeoids — None known 


Poi.\70A — 

1 Plmn'itella ftuUcosa^ (Kiu- 

seong and Assam j 

2 Plumatella diffitsaY^ (SiKhinj ) 

3 Plumatella javantca O (Kur- 

seong) 


4 Burma Territory 

(Upper Burma, Arrakan, Pegu, Tenasseriin ) 


Sponges — 

1 Spongtlla {EuapongiUa) piolt- 

feiensO (Upper Burma, 
Pegu) 

2 Spongilla {Euspvngtlla) a a- 

(Tenasserim) 

5 Spongtlla{Emapitis)cai ten tO 

(Upper Burma, Pegu, Tenas- 
seiim) 

4 Ti ocho^ponqilla latouclnana 
(Tenasseiim) 

6 Trotlmponqilltt plnllottuma 

(Tenassenm) 

6 3r«fie//a le^rtjjoides* (Tenas- 

seiim) 

7 Cm vospongilla Iw mantca * 

(Pegu) 


Hi DROIDS — 

1 Hi^ta lulgans'X^ (Upper 
Burma and Tenasserim) 

PODIZOA — 

1 Plumatella niiai ginata 

(Pegu, Uppei Buima; 

2 Plumatella allmamf (Tenas- 

senm) 

3 Pectinutella bin mamca (Tenas- 

senm) 

4 Jlislopta lacusti is (Pegu) 


5 a. Peninsular Province — Mam Area 


(The Peninsula east of the Western Grhats ) 


Sponges — 

1 Spongtlla (Euspongtlla) la - 

cusfi IS siibsp 1 eticulata 
(Orissa, Madras) 

2 Spongilla (Euspongtlla) pi oli- 

fet ens O (Madras) 

3 Spongtlla (Euspotiqilla) alba^ 

(N Madin«, Orissa, Hjdern- 
had) 

4 Sponqilla (Euspongtlla) hevi- 

ephydalta ^ (Oiissa) 

5 Spongtlla (Euspongtlla) tta~ 

tei if omits 

6 Sponqilla (Eunaptus) cai t- 

eii\o 

7 Spongtlla (Etmapttts) gemma * 

(Bangalore) 

8 Spongtlla (Stt atosjionqtlla) 

boinbai/eiisisH' (Mjsoie) 

9 Donha ptumo^a (N Madras) 


Hydroids — 

1 Hgdi a vulqai is t§ 

PODIZOA — 

1 Plumatella fi'uttcosa'\ (Ma- 

dias, Bangaloie) 

2 Lophopns If Lophopodilla), sp 

(Madras) 

■J Pectinatella but manic a (Oiis- 
sa) 

4 Viftoiilla bengaleiisn, (Ma- 

dias) 

5 Iltslopta lacusti IS (Nagpiii) 
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5 h Peninsular Province— Halaliar Zone 

(AVestern Ghats fiom Topti E to Cape Comorin and eastvsaids 

to the sea ) 

Sponoks — 


T SpongiUtt {Etispmigilla) lacus- 
t)is s-uhsp jeticulata 
Ghats) 

2 Sponf/tlfa {Eiisptmr/i/Ia) 2» oh- 

frieiisO (Cochin) 

3 Spongilla (JSn 'tpomplla) alltt “K 

4 SptynytUa {Enspongilta) cm- 

cien*- 

6 Spojigilltt{EuijtnwjiUd) ii cn rni- 
coj icn *■ (Travnrcore) 

6 Spo7}qilla (JEiispongilUt) cia- 

(Cochin) 

7 Spongilltt (Eunapms) cait- 

eitfO 

8 Spoiigilla (Shatospongitta) m- 

dtca * (AV Ghats) 

9 SponqiUa {Sti atospoiif/illa) 

6oi«iai/ewsis ■X' (BomhajjAA’ 
Ghats) 

10 Sponqilia (Sti atospongiUa) ul- 

tima‘s (Tra\antoie) 

11 PectigpongtUa awea* (Tia- 

vancore, Cochin) 


12 Ep/n/dafta meifeni O (Bomhay, 

Travancoie) 

13 Dosiha jilumom Oiomhn}) 

14 Tj ochosponqilla pimisghim- 

ic(7*t§ (Travancore) 

15 Coteosponqilla laptdosa* (W 

Ghats) 

Hyduoiks — None recoided 

POIAZOA — 

1 Fiedenceltn ttitlica * (W 

Ghats and Traiaucoie) 

2 Plumatella fiuUcosat (Bom- 

baj) 

8 Plumatella jammia O (Tra- 
vnncore) 

4 PliimateUu tayigangiKtr* X(AV 

Ghats) 

5 LopJiomdella cat ten X (Bom- 

bay, W Ghats) 


6 Indo-Gangetic Plain 

(From Smd to the Brahmaputra ) 


Sponges — 

1 Spangilla {Eu^mgilh) lacus- 

ti IS subsp reticulata (Gan- 
getic delta) 

2 Spimgilla [Empougilla) jiioh- 

feiens O (Lowei Bengal, 
etc ) 

3 SpongiUa {Euspongilla) atba^ 

(Lower Bengal) 

4 Sponqilla {Euspongilla) o«- 

iei i/ojww t§ 

5 Sp(mgilltt{Eunapius)cai fenfO 

(Lo^^ ei Bengal, etc ) 

6 Sponqilla {Eunapius) fiaqtltt 

subsp calcuftana * (Lowei 
Benpal) 

7 Sponqilla (Eunapms) ci assis- 

sxma (Bengal) 

8 EpJigclatia mei/eni © (Lowei 

Bengal) 

9 Ti ochospongiUtt latouchiaiia 

(Lowei Bengal) 

10 Trochosponqillu plnllottiana 
(Lower Bengal) 


HvnnoiDfe — 

1 Hydia iutqaris\^ 

P0L\70A — 

1 Plumatella ft uticoui t 

2 Phinuttella emaiqinata^^ 

3. Plumatella jttvanicit O (Lower 

Bengal) 

4 Plumatella diffusa t§ 

5 Plumatella atlmnm t 
(5 Plumatella pwiicf «f« ( Lower 

Bengal) 

7 Stokila indicu ^ (Lowei Ben- 
gal, United ProMnces) 

N T'utoiellii hcnqaltiiMs (Loiser 
Bengal) 

9 Hislopia lacusti is (United 
Proiinces, N Bengal) 

9 a Hishpia lacustns subsi) 
momlifoi nils (Lower Ben- 
gal) 
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7 Ceylon 

Sponges — Hyduoids — 

1 Spongilln {Euspmgilla)ptoli- 1 Sy€l)a vulgan8\% 

fa ens O 

2 SpongiUa {Eunapitts) cait- Polyzoa — 

« 1 1®. 1 ■’ Plumatella emai ginata ■{■§ 

2 Pectinatella hut mantca 

The most stnhing feature of this list is the evidence it affords 
as to the disranct character of the fauna of the Malabar Zone, a 
feature that is also remaikably clear as regaids the Fotainonida', 
one genus of which (Gecai cmtteus) is peculiar, so fai as India is 
concerned, to that zone As regards the sponges we may note 
the occurrence ot no less than thiee species of the subgenus 
Sit atospongilla, which has not been found elsewhere in India 
except on one occasion in Mysore, and of a species of the genus 
Corvo<tpongilla, which is unknown from the lest of Peninsular 
India and from the Himalayas The genus Pectxspongilla is only 
known fiom the Malabar Zone Among the polyzoa the genus 
Ftedaicella* appeals to be confined, so far as the Indian and 
Burmese fauna is concerned, to the Malabar Zone, and the same 
18 true as regards the group of species to which Pluniatetla 
ianganyikce, an African form, belongs 

A further examination of the list of Malabar species and a con- 
sideration of allied forms shows that the majority of the forms 
restricted to the Malabai Zone are either African oi else closely 
allied to African forms The genus Cot vospongilla, e\cept tor 
one Burmese species, is othenvise peculiar to Tropical Africa , 
while Sii aiospongiUci, although not confined to Africa, is more 
prolific in species in that continent than in any other Spongilla 
' {Stratosjjongilla) homhagetms has only been found in Bombay, the 
TVestein Ghats, Mysoie, and Ifatal, and Plumatella tanganyiLte 
only 111 the "Westein Ghats and Central Africa The genus 
Freda tcella (which also occurs in Europe, N America, and 
Australia) is apparently of wide distnbution in Afnca, while 
Lophojtodella (w Inch in India is not confined to the Malabar Zone) 
IS, except for a Japanese lace of the Indian species, restricted 
outside India, so far as we know, to East Africa 

* Mr S W. Kemp recently obtained nt Maugaldai, near tlie Bhutan frontier 
of Asaam, a single specimen of what may be a species of Fredertcella 
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A less definite relationship between the sponges and polyzoa of 
the Malabar Zone and those of countiies to the east of India is 
suggested by the following tacts — 

(1) The occuirence of the genus Coi uospongdla in Burma, 

(2) the occuirence ot the subgenus Sti atospongilla in 

Sumatra, China, and the Philippines , 

(J) the occurrence of a lace of Lojdiopodella caiten in 
Japan, ' y 

(4) the occurrence of a species allied to Plumaiella tangan- 
giLoa in the Philippines. 

It will be noted that in each of these instances the relationship 
extends to Africa as well as to the Eastern countiies, and is more 
maihed in the former direction The species of Stt atos^pongtlla, 
moreover, that occurs in Sumatra (S sumati ensis) also occurs in 
Africa, ivhile those that haie been touud in China and the 
Philippines are aberrant toiuis 

At first sight it might appear that these extia-lndian relation- 
ships might be explained by supposing that gemmules and stato- 
blasts were bi ought to the Malabai Coast irom Afiica by the 
aeiial currents of the monsoon or by marine curients and carried 
from India eastwards by the same agency, this agency being 
insufficient to transport them to the interior and the eastern parts 
of the Peninsula The work of La Touche * on wmd-borne 
torammifera in Ba 3 putana is veiy suggestive in this direction , 
but that the peculiar sponge and pol 3 zoon fauna of Malabar is 
due to the agency' eithei ot w ind oi ot marine currents may be 
denied w ith confidence, for it is a striking fact that most of the 
characteristic genera and subgeneia of the Zone have resting 
reproductiie bodies that are either fixed to solid objects or else 
are devoid of special apparatus Ho lendei them light. The former 
IS the case as regards all species of Ooi vosjmngilla and all Indian 
and most other species ot SUatosjaongilla, the gemmules ot which 
not oiilj are unusually heavy but also adhere firmly , while the 
statoblasts of Pj cdencella have no trace of the air-cells that reudi i 
the free statoblasts ot all other genera of phyi.ictolrematous polyzoa 
peculiarly light and thciefore pecuharlj’ liable to be transported 
by wind 


* See Mem Geol Surv Ind (1), p 39 U«10-} 
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A true geographica or geological e\planation must therefore be 
sought for the relationship between the sponges and polyzoa of 
IMalabar, of Afiica, and of the Eastern countries — a relationship 
that IS well known to exist as regards other groups of amiiials 
No more satisfactory explanation has as yet been put forwaid 
than that of a foiiner land connection between Africa and tlie 
Malaysia through Malabar at a period (piobably late Cretaceous) 
when the "Western Ghats were much higher than they now 
are 

There is little to be said as regards the distribution of the 
sponges, hy droids, and pohzoa of fresh water in other parts of 
India It may be noted, howeiei, that the species known from 
the Punjab aie all widely distributed Falsearctic foims, and that 
the genus Stolella is apparently confined to the Indo-Gangetic 
Plain Two species of sponge are peculiar lo Lowei Burma, one 
of them {Cotvosjyonffilla bmmanica) representing the geographical 
alliance alieady discussed as regards the Malabar Zone, the other 
(Tuhdla vesjmi loides) closely' related to a Malaysian species 
(T vesjjantmirom. Borneo) and peihaps repiesenting the northern 
limit of the Malavsian element well known in the fauna of Lower 
Burma Of the sponges and polyzoa of Ceylon we know as yet 
too little to make it profitable to discuss their affinities. All that 
haie as y^et been discoiered occur also in Peninsular India , noi 
do they afford any eiidence of a connection with the Malabar 
Zone 

The question of the geographical range of the sponges, hydroids, 
and polyzoa ot brackish water may be considered briefly, for it is 
of importance in considering that of those w hich are confined to 
fresh water Some of these species from brackish water (e g, 
Membiantpora lacioxxn) are identical with others (e g , Vzctorella 
'bengalensis and BoxvabanJcia caxidata subsp. hexxgalensxs) closely 
related to European forms Others again (e g , Loxosomatoides 
colonittlts and SagaxUa scbxllenaxxa) ore known as yet from the 
Ganges delta only In our ignorance of the Indian representa- 
tives of the groups to which they’ belong, it is impossible to assert 
that their distribution is actually so restricted as it seems 


* See Ortmann, “ Tlie Geographii»kl Distribution of Freshwater Decapods 
and its bearing upon Ancient Geograply Proc Ainer PhiL Soc xb, p 380, 
fig 6(1902), also Sue<!>, “The Face of the Earth" (English ed ) i, p 416 
(1904) 
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Some SpeciaIi Loca-Lities 

In order to avoid constant repetition as legards the conditions 
that prevail at the places most frequently mentioned in this 
volume, a few details as regards them may be conveniently stated 
here 

Loivex Bengal 

Calcutta is situated on the River llughh at a point about 
^0 miles from the open sea The water of the iiver is piaetically 
fresh, hut is strongly affected hy the tides , it is always turbid and 
of a brownish colour The i^ver, liow’e\er, is not a good col- 
lecting ground for sponges, coelenteiates, and polyzoa, and none 
of the species described in this volume have been obtained from it. 
It is m the Calcutta “ tanks ” that most of mj investigations have 
been made. These tanks aie ponds, mostly of artificial oiigin, 
very numerous, of varying size but never very large or deep 
Most of them contain few sohd objects to w'hich sedentary 
organisms can fix themselves, and such ponds are of course poor 
in sponges and polyzoa Others, however, support a prolific 
growth of weeds such as Ptetia stiotiotes, Lenina, and LimnantJie- 
mu»i, and a few ha\e brickwork or aitificial stonework at their 
sides. In those parts ot the town that approach the Salt Lakes 
(large lagoons and swamps of blackish water connected with the 
sea by the Mutlah River) the watei of the ponds is slightly 
brackish and permits few plants except algae to flourish Few' of 
the bigger tanks ever dry up The best of the tanks from the 
sponge-collector’s point of view, so tar as I have been able to 
discover, is the one in the compound of the Indian Museum. It 
enjoys all the advantages of light and shade, sohd supports, 
prolific aquatic vegetation, considerable depth, and the vicinity of 
human dw'ellmgs that seem to be favourable to the growth of 
sponges, no less than nine species of which, repiesenting thiee 
genera and two subgenera, grow abundantly m it. Hydra also 
flourishes in this pond, but for someieasons there are few polyzoa 
The phylactolmmatous species of the latter group, however, aie 
extraordinaiily abundant in one of the tanks in the Zoological 
Gardens at Alipore In this tank, which unlike the Museum 
tank IS directly connected with the river, no less than six species 
and varieties of the genus PliimaieUa have been found growing 
together on sticks, floating seeds, and water-plants Except 
Eislopta, which is common on ValUsnena m one tank on the 
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Maidan (opposite the Sengal Club), the ctenostomes o£ stagnant 
watei are only found in the tanks near the Salt Lakes 

Poet CAimiirG is situated on the Mutlah River about 30 miles 
from Calcutta and about 60 from the open sea The Mutlah is 
really a tidal creek rather than a river, lu spite of the fact that it 
runs for a considerable number of miles, and its waters are 
distinctly brackish TVatei taken from the edge at Port Canning 
in March was found to contain 25 46 per thousand of saline 
residue The interesting feature of Port Canning, however, is 
from a zoological point of view not the Mutlah but certain ponds 
of brackish water now completely separated from it, except 
occasionally Avhen thle river is in flood, but communicating 
regularly with it in the memory of living persons These ponds, 
which were apparently not in existence in 1855, have on an 
average an area of about half an acie each, and were evidently 
formed by the excavation of earth for the construction of an 
embankment along the Mutlah They are very shallow and he 
exposed to the sun. The salinity differs considerably in different 
ponds, although the fauna seems to be identical , the water of one 
pond was found to contain 22 88 per thousand of saline residue m 
May, 20 22 per thousand in March, and 12 13 in December A 
second pond in the neighbourhood of the first and apparently 
similar to it in every way contained onlv 9 82 per thousand in 
July, after the rains had broken The fauna of these ponds 
includes not only a freshwater sponge (^Spongilla alha var henga- 
lensts) but also many aquatic insects {e. q , larvss of mosquitos and 
of Ginronomus and several species of beetles an'd Bhynchota); 
while on the other hand essentially marine ccelenterates (Irene 
ceylonensis, etc ) and worms (e g , the gephyrean Physcosoma 
Iwco*) form a part of it, together ivith forms of intermediate 
habitat such as Bowerhanhia caudata subsp bengalensis, Vtctorella 
hengdlensts, and several fish and Crustacea common m brackish 
w ater 

Oi issa 

Orissa may be described in geneial terms as consisting of the 
coastal area of Bengal south of the Grangetic delta It extends in 
inland, how'ever, for a considerable distance and includes hilly 
tracts. There is no geographical boundary between it and the 

*■ I am indebted to Mr W. F Lanohester for the identification of this 
species. 
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north-eastern part of the Madras Presidency or the eastern part 
of the Central Provinces 

ChiIiKa Lake — This marine lake is a shallow lagoon measuring 
about 40 miles in length and 10 miles in breadth, and formed in 
geologically recent times by the growth of a narrow sand-bank 
across the month of a w ide bay At its northern end it communi- 
cates w ith the sea by a narrow channel, and throughout its length 
it IS strongly affected by the tides At its south end, which is 
actually situated in the Gan]am district of Madias, the watei 
IS distinctl}' brackish and is said to be nearly fresh at certain times 
of year At this end there are numerous small artificial pools 
of brackish water somew'hat resembling those of Port Canning 
as regards their fauna. 

Sun (or Sar) Lake — A shallow, freshw ater lake of a ery variable 
size situated a few miles noith of Pun on the Orissa coast In 
origin it probably resembled the Chilka Lake, but it is now 
separated from the sea by about 3 miles of barren sand dunes, 
among which numerous little pools of rain-water are formed during 
the rams These dry up completely in winter, and even the lake 
itself IS said sometimes almost to disappear, although vrhen it is 
full it IS several miles in length The fauna is essentially a 
freshwater one, but includes certain Mysidm and other Crustacea 
usually found in brackish water. 

Bombay Presidency 

Bojibat — The towm of Bombay, built on au island near the 
mainland, is situated close to sw'amps and creeks of braclnsh water 
not unlike those that surround Calcutta Its “ tanks," however, 
differ from those of Calcutta in having rocky bottoms and, m many 
cases, m drying up completely m the hot weather Of the fauna of 
the sw’amps extremely little is knowm, but so far as the sponges 
and polyzoa of the tanks are concerned the work undertaken by 
Cartel was probably exhaustive 

Igatpuei — Igatpuri is situated at an altitude of about 2000 feet, 
60 miles north-east of Bombay Above the towm there is a lake 
of several square miles in area whence the water-supply of several 
stations in the neighbourhood is obtained The water is theiefore 
kept free from contamination The bottom is composed of small 
stones and slopes gradually up at the edges During the dry 
weather its level sinks considerably Several interesting sponges 
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and poly/oa have been found in this lake, most of them also 
occurring in a small pond in the neighbourhood in which clothes 
are washed and the water is often full of soap-suds 

SouOiet n India 

Madras — The city of Madias is built by the sea, straggling 
over a large aiea of the sandy soil characteristic of the greater 
part of the east coast of India In wot weather this soil retains 
many temporary pools of run-water, and there are numerous 
permanent tanks of no great si/c in the neighbourhood of the 
town The so-called Coouni Hirer, which flow s through the town, 
is little more than a tidal creek, leseiiibling the Mutlah Ei\er of 
Lower Bengal on a much smaller scale The sponges and poljzoa 
ns yet found m the environs of Madras nre identical w’lth those 
found in the environs of Calcutta 

Bangalore — Bangaloie (Mjsoro State) is situated near the 
centre of the Madias Presidency on a plateau about 3000 feet 
above sea-level The surrounding country is formed of laterite 
rock which decomposes readily and forms a fine reddish silt in the 
tanks These tanks arc numerous, often of large sue, and as 
a rule at least partly ot artificial origin Their water supports 
few phanerogamic plants and is, as my friend Dr. Morns Trav ers 
informs me, remarkably free from salts in solution The sponge 
fauna of the ncighbourliood of Bangaloie appears to be inter- 
mediate between that of Madras and that of Travaiicore. 

The Backwaters or Cochin and Tratancore — The “ hack- 
waters” of Cochin and Travancoie were onginolly a series of 
shallow lagoons stretching along the coast of the southern part of 
the west const of India for a distance of considerably over a 
hundred miles They liav e now been joined together by means 
of canals and tunnels to form a tidal waterway, which communi- 
cates at many points directly with the sea The salinity of the 
water differs greatly at diffeient places and m different seasons, 
and at some places there is an airangement to keep outsea-water 
while the rice-fields are being nngated The fauna is mainly 
marine, but m the less saline parts of the canals and lakes many 
freshwater species are found 

SJiasOiancoUali — There are two villages of this name, one 
situated on the backwater near Quilon (coast of Travancore), the 
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other about three miles inland on a large freshwater lake This 
lake, which does not communicate With the backwater, occupies a 
narrow winding nft several miles in length at a considerable depth 
below the surrounding country Its bottom is muddy and it 
contains few' w'ater-plauts, although in some places the water- 
plants that do exist are matted together to form floating islands on 
which Jrees and hushes grow. The fauna, at any rate as regards 
mollusca and microscopic organisms, is remarkably poor, but tw o 
species of polyzoa (jR iceZ?a indica and Phmatella Jriiticosa) and 
one of sponge (Tj oehosponyiUa pennsylvamca) grow in considerable 
abundance although not in great luxuriance 

The HxtMilayas 

Bhik Tae * is a lake situated at an altitude of 4500 feet in that 
part oE the Western Himalayas known as Kiimaon, near the 
plains. It has a superficial aiea of several square miles, and is 
deep in the middle Its bottom and banks are for the most part 
muddy Little is known of its fauna, hut two polyzoa {Plumatella 
allmani and Lophopodella eat ten) and the gemmides of tw o sponges 
{SponyiUa cat let i and Ephydatia metjeni) have been found in it 


Nomexclatuhb and Tehmixology 

The subject of nomenclature may be considered undei four 
beads — (I ) the general terminology of the various kinds of groups 
of individuals into which organisms must be divided , (II ) the 
general nomenclature of specimens belonging to particular cate- 
gories, such as types, co-types, etc , (HI ) the nomenclature that 
depends on such questions as that ot “ priority ”, and (IV) the 
special terminology pecuhar to the diffeient groups The special 
teiminology peculiar to the diflPerent groups is dealt with in the 
separate introductions to each of the three parts of this volume 

a) 

Xo group of animals offers greater difficulty than the sponges, 
hy droids, and polyzoa (and especially the freshw ater representatn es 
ot these three groups) as regards the question “What is a 
species 9 ” and the kmdred questions, “ What is a subspecies ? ” 
^‘What IS a \aiiety9 ”and “What is a phase’” Genera can 

* The fauna of this lake and of others in the neighbouihnod has recently 
been imestigated by Mi S W Kemp See the addenda at the end of tins 
Tolume —June 1911 
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often be left to look after themselves, but the specific and kindred 
questions are ausu ered in so many different u a) s, if they are even 
considered, by different systematists, especially as regards the 
groups described in this volume, that I feel it necessary to state 
concisely my own answers to these questions, not for the guidance 
of other zoologists but merely to render intelligible the system of 
classification here adopted The following definitions should 
therefore be considered in estimating the value of “ species,” etc , 
referred to in the following pages 

Species — A group of individuals differing in constant diameters 
of a definite nature and of systematic importance from all others 
in the same genus 

Subspecies — ^An isolated or local race, the individuals of w'hich 
differ from otheis included m the same species in characters that 
are constant but either somewhat indefinite or else of little 
systematic importance 

Vanety — A group of individuals not isolated geographically 
from others of the same species but nevertheless exhibiting slight, 
not altogether constant, or indefinite differences from the typical 
form of the species (i e , the form first described) 

Phase — A. peculiar form assumed by the individuals of a species 
which are exposed to peculiarities in em ironment and differ from 
normal individuals as .i direct result 

There are cases in w hicli imperfection of information lenders it 
difficult or impossible to distinguish between a variety and a sub- 
species In such cases it is best to call the form a variety, for 
this term does not imply any special knowledge as regards its 
distribution or the conditions in which it is found 

I use the term " form ” in a general sense of which the meaning 
cr meanings are clear without explanation 

(H) 

The question of type specimens must be consideied bneily 
There are tw'o schools of s} stematists, those who assert that one 
specimen and one only must be the type of a species, and tho&e 
who are willing to accept several specimens as types Prom the 
theoretical point of view it seems impossible to set up anj one 

*■ “'What characters are of systematic importance ? ’ is t quee'ioii to which 
diflerent answers must be given in the case of different groups 
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individual as the ideal tjpe of a species, but those who possess 
collections or are in charge of museums prefer, with the natural 
instinct of the collector, to have a definite single type (of which 
no one else can possibly possess a duplicate) in their possession or 
care, and there is always the difficulty that a zoologist in describing 
a species, if he recognizes more than one type, may include as 
tjpes specimens that really belong to more than one species 
These difficulties are met by some zoologists by the recognition ot 
several specimens as paratypes, all of equal value , but this, after 
all, IS merely a terminological means of escaping Irom the difficulty, 
calculated to salve the conscience of a collector who feels iinwilhng 
to give up the unique type of a species represented by other speci- 
mens in his collection The difficulty as regards the confounding 
of specimens of two or more species as the types of one can 
always be adjusted if the author who discovers the mistake re- 
describes one of the species under the original name and regards 
the specimen that agrees with his description as the type, at the 
same time describing a new species w'ltli another of the specimens 
as its type Personally I always desire to regard the whole 
matenal that forms the basis of an original description of a species 
as the type, but museum rules often render this impossible, and 
the best that can be done is to pick out one specimen that seems 
particularly characteiistic and to call it the type, the rest of the 
material being termed co-types A peculiar difficulty arises, how- 
ever, as legards many of the sponges, coelenterates, and polyzoa, 
owing to the fact that thev are often either compound animals, 
each specimen consisting of more than one individual, or are easily 
divisible into equivalent fragments If the single type theorj 
were driven to its logical conclusion, it would be necessary to 
select one particulai polyp in a liydroid colony, or even the part 
of a sponge that surrounded a particular osculum as the type of 
the species to w’hich the hydroid or the sponge belonged Either 
by accident or by design specimens of Spougillidee, especially if 
kept dry, are usuallv broken into several pieces There is, as a 
mattei of fact, no reason to attribute the peculiarly sacrosanct 
nature of a type to one piece more than another In such cases 
the biggest piece may be called the type, while the smaller pieces 
may be designated by the term “ schizotype ” 

The more precise definition of such terms as topotype, genotype, 
liujus gmtns omnxs is now adays a science (or at any rate a form 
of technical industry) by itself and need not be discussed here 

c 2 
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(HI) 

In 1908 an influential committee of British zoologists drew up 
a strenuous protest against the unearthing of obsolete zoological 
names (see ‘ Nature,’ Aug iOOS, p 395) To no group does this 
protest apply with greater force than to the three discussed in this 
volume It IS difficult, -liowever, to adopt any one work as a 
standard of nomenclature for the whole of any one of them. As 
regards the Spongillidas it is impossible to accept any monograph 
earlier than Potts’s “ Fresh-Water Sponges’ (P Ac Philad , 1837), 
for Bowerbank’s and Carter s earlier monographs contained de- 
scriptions of comparatively few species Even Potts’s monograph 
1 have been unable to follow without diveigence, for it seems to 
me necessary to recognize several geneia and subgenera that he 
Ignored The freshwater polyzoa, however, were dealt with m so 
comprehensive a manner by Allman in lus “ Fresh-Water Polyzoa ” 
(London, 1856) that no difficulty is experienced in ignoring, so 
far as nomenclature is concerned, any earlier work on the group , 
while as regards other divisions of the polyzoa I have followed 
Hincks’s “ British Marine Polyzoa ” (1880), so far ns recent 
researches permit In most cases I have not attempted to work 
out an elaborate synonymy of species described earlier than the 
publication of the works just cited, for to do so is a mere 
waste of time in the case of animals that call for a most precise 
definition of species and genera and yet were often described, so 
far as they were known earlier than the dates in question, in quite 
general terms I have been confirmed in adopting this course by 
the fact that few of the types of the earlier species are now in 
existence, and that a large proportion of the Indian forms have 
only been described within the last few years. 

Material 

The descriptions in tins volume are based on specimens in the 
collection of the Indian Museum, the Trustees of which, by the 
liberal manner in which they haie permitted me to travel in India 
and Burma on behalf of the Museum, have made it possible not 
only to obtain material for study and exchange but also to observe 
the different species in then natural environment This does not 
mean to say that specimens from other collections have been 
Ignored, for many institutions and individuals have met us 
generously in the matter of gifts and exchanges, and our collection 
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now includes specimens o£ all the Indian forms, named in nearly 
all cases by the author of the species, except in those of species 
described long ago of which no authentic original specimens can 
now be traced. Pieces of the types of all of the Indian Spongillidse 
described by Carter have been obtained from the British Museum 
through the kind offices of Mr B. Kirkpatrick The Smitbsoman 
Institution has sent us from the collection ot the TJmted States 
National Museum specimens named by Potts, and the Berlin 
Museum specimens named by Weltner, while to the Imperial 
Academy of Sciences of St Petersburg we owe many unnamed but 
interesting sponges Dr. K Kiaepelin and Dr. W. Michaelsen 
have presented us with specimens of most of the species and 
varieties of freshwater poly/oa described by the former in his great 
monograph and elsewhere We owe to Dr S P Harmer, formerly 
of the Cambridge University Museum and now Keeper in Zoology 
at the British Museum, to Professor Max Weber of Amsterdam, 
Professor Oka of Tokyo, and several other zoologists much valuable 
material I w'ould specially mention the exquisite preparations 
presented by Mr. C Housselet Several naturalists in India have 
also done good service to the Museum by presenting specimens of 
the three groups described in this lolume, especially Major H. J. 
Walton, I.M S , Major J Stephenson, IMS, Dr. J E. Hen- 
derson and Mr. G. Matthai of Madras, and Mr. E Shunkara 
Narayana Pillay of Tnvandrum 

The followmg list show s w here the types of the various species, 
subspecies, and varieties are preserved, so far as it has been 
possible to trace them I have included m this hst the names of 
all species that have been found in stagnant water, whether fresh 
or brackish, but those of species not yet found in fresh water 
are enclosed in square brackets 
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Spc-mli't Irci *‘rf sub'ji rf*tit!(tttn 
t>jvrpilla proltteren-^ 

Sporailla alha 

[Sp^rtiptUa alba Tivr lemaltuft^'^ 

nWvT Tnr trrehtUala 

^pyrgitlr ciiierfa 
1 ^pottpi I fa tra i ancoru o] 
f>/'onpilla hcrirphfdaUa 
Sponatlla crtilrrtfarj tif 
Si>orijitla carltrt 
Sponfftlta cartrn rnr nwUf^ 
Spo^giUa car/eri rnr eat a 
Sponiftlla ear/eri vnr lofjosa 
SpongtUa fratfiU’ tiub‘>p < ah iit/aiia 
i‘/>ongtlla/ragtlis £ub<<p dfeipietf 
Sporpi/la gemma 
Sjioiigtlla era’' ifuma 
i^pangdln erasumma T«r eromor 
SpongtUa homlnyenttt 
Spotyilla tndtca 
^porqtlla vllima 
Peeit'pongtUa auna 
tphydattr mei/ent 
hiftlta pfumota 
I roeho^pnnqilla latowinana 
Froeho pongtUa phitlottiana 
TrccharpongiUa pennv/liainca 
Ittb'Ua itsixinotdrt 
iWvutpongiUa hurmanica 
( oriv pnnqiUa laptdo^i 


Trrr js Coll 


! Incl Mii(> 

I 

* I* •» 

' Bnt nnd Ind Mn< 
I Ind 

I 

* Bnt Mil* 

Bnt nnd Ind ]Mii* 
Ind Mnt 

U S Nnt KIus 
Bnt nnd Ind ^Itis 
I Ind Mii« 


♦♦ » 

Aniotcrdnm Mus 
Ind Mil* 


Bnt nnd Ind Mus 
Ind Mus 
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POIiYZOA of Stagnaot Watek. 


Name 


Ektopbocta 

[Zoxosomatoides colonials] 

Ectopbocta Ohbilostojiata 

Memhrampoia lacrotxi^ 

Membranij) 0 ]a bengalensis] 

Ectopbocta SteJiOSTOJIATA 

\Bowe^•baH^la caudata snbsp bcngalcims\ 
VwfoteUa bengaleu&is 
Hislopia lacustris 

Hislopia tatiisiiis sxAsp momhjormis 

Ectopbocta Phylactolemata 

FrederteeUa indiia 
Plumatellafi uficosa 
Plumatclla diffiisa 
Phmatella aUmani 
Plttmaiella emargimta 

Plumatclla jaiainca 

Plumatclla tangangiAa 

Stolella tudun . 

Lophapodella carteri 
Lophopodella carteri var honalayana 
Pecfiiiatella but mamca 


Type in Coll 

Material 
E\ \«IKED 

Ind Mub 

Types 

? PariB Mus 

Ind Mub 

Types 

Ind Mus 

>• >» 

? Not in existence 
Ind Mus 

Types 

«« 

Ind Mub 

Not in existence 
’Philadelphia Acad t 
Not in existence 

Type 

»• 

Hamburg ond 1 
Ind Mus j 

/Bnt and Ind | 

1 Mub / 

Ind Mus 

Brit Mub 

One of the 
types 

One of the 
types 

Tjpe 


Ind Mub 
I nd Mub 


t 1 have failed to obtain from the Philadelphia Academy of Science a 
statement that the type of this species is still in existence 


The literature dealing with the various groups described in the 
volume IS discussed in the introductions to the three parts. 
Throughout the volume I have, so far as possible, referred to 
works that can be consulted in Calcutta m the libraries of the 
Indian Museum, the Geological Survey of India, or the Asiatic 
Society of Bengal The names of w orks that are not to be found 
in India are marked with a * The rarity with which this mark 
occurs says much for the fortunate position in which zoologists 
stationed 111 Calcutta find themselves as regards zoological literature, 
for I do not think that anything essential has been omitted. 

It remains for me to express my gratitude to those who have 
assisted me in the preparation of this volume The names of 
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those who have contributed specimens for examination have 
already been mentioned I have to thank the Trustees of the 
Indian Museum not only for their liberal interpretation of my 
duties as an officer of the Museum but also for the use of all the 
drawings and photographs and some of the blocks from which this 
volume IS illustrated Several of the latter have already been used 
in the “ Hecords of the Indian Museum ” From the Editor of 
the “ Fauna ” I have receiv'ed valuable suggestions, and I am 
indebted to Dr AVeltuer of the Berlin Museum for no less valuable 
references to literature Mr F H Gravely, Assistant Superin- 
tendent in the Indian Museum, has saved me fiom several eirors 
by his criticism 

The ma]ontj of the figures have been drawn by the draftsmen 
of the Indian Museum, Babu Abho^a Charan Chovvdiiary, and of 
the Manne Survey of India, Bnbu Shib Chandra Mondul, to both 
of whom I am much indebted for then accurac} of delineation 

No vvoik dealing with the sponges of India would be complete 
without a tribute to the memory of H J Carter, pioneei in the 
East of the study of lower invertebrates, whose work persists 
ns a guide and an encouragement to all of us w ho are of the 
opinion that biological research on Indian animals can onl} be 
undertaken in India, and that even systematic zoological work 
can be earned out in that country w'lth success I can only hope 
that this, the hrst v'olume in the official Fauna of the Indian 
Empire to be written entiiely in India, may prove not unworthy 
of his example 


Indian MuEeiiin, 
Calcutta 


Oct 23rtl,l9l0 



PART I. 

FRESHWATER SPONGES 

(spongillida:) 




INTBODUOTION TO PART I 


I. 

The PHTTLrM Pohifera 

The phylum Poniera or Spongiae includes the simplest of the 
Metazoa or multicellular animals From the compound Protozoa 
its members are distinguished by the fact that the cells of which 
they are composed exhibit considerable differentiation both in 
structure and in function, and are associated together in a 
definite manner, although they are not combined to form oigans 
and systems of organs as m the higher Metazoa Digestion, for 
instance, is performed in the sponges entirely by individual cells, 
into the substance of winch the food is taken, and the products 
of digestion are handed on to other cells without the intervention 
of an alimentary canal or a vascular system, while there is no 
structure in any way comparable to the nervous system of more 
highly organized animals 

The simplest form of sponge, which is known as an olynthus, 
18 a hollow vase-hke body fixed at one end to some solid object, 
and with an opening called the osculum at Idie other The w'alls 
are perforated by small holes, the pores, from which the name 
Porifera is derived 

Externally the sur&ce is protected by a dehcaite membrane 
foimed of flattened cells and pierced by the pores, while the 
interior of the vase is covered with curious cells characteristic of 
the sponges, and known as choanocytes or collar-cells Thev 
consist ot minute oval or pear-shaped bodies, one end of which 
IS provided with a nm or collar of apparently structureless 
membrane, while a flagellum or whip-like lash projects from the 
centre of the surface surrounded by the collar These collar- 
cells are practically identical with those of which the Piotozoa 
known as Choanofiagellata consist, but it is only in the sponges* 
that they are found constantly associated vvith other cells unlike 
themselves 

In addition to the collar-cells, which form w'hat is called the 
gastral layer, and the external membrane (the derma or dermal 


* Except in “ Proierospotiffia,” an organism of doubtful affinities but not a 
sponge It consists of a mass of jelly containing orclinarj tells, with collar- 
cells outside 
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inembiane), the &pouge contains cells of vai’ious kinds embedded 
in a striicturele‘!s gelatinous substance, through vhich they ha^e 
ihe power of tree inoieiiient. Most of these tells ha\e also 
the power of changing their foim in an “ ainceboid ” manner, 
that IS to say, by projecting and withdrawing from tlieir maigin 
mobile processes of a more or less hager-hke torm, but unstable in 
‘«hape oi direction The piotoplasm of which some of the cells, 
.irefoimed is granular, while that of others is clear and trans- 
lucent Some cells, which (foi the time being at anyiate) do not 
exhibit amoeboid inoiements, aie glandulai in function, while 
otheis again gne rise in larious wajs to the bodies by means 
of which the sponge repioduces its kind There is eiidence, 
howevei, that ant one kind of cell, even those of the membrane 
and the gastial lajei, can change its function and its form in case 
of necessity 

Most sponges possess a suppoihng framework or skeleton In 
some it IS formed entirelj' ot .i horny substance called spongm 
(as 111 the bath-sponge), in otbeis it consists oi spicules ot 
inoigaiiic niattei (either calcaieons or siliceous) secreted bj 
special cells, or of such sjncules bound together bj' spongm 
Extraneous objects, such as saud-giains, are frequently included 
in the skeleton The spongm is secreted like the spicules by 
special cells, but its chemical structure is much more complicated 
than that of the spicules, and it is not secieted (at any rate in 
most cases) in such a way as to foim bodies of a definite shape 
In the so-called homy sponges it resembles the chitin m which 
insects and othei aithropods are clothed. 

In no adult sponge do the collar-cells completely cm ep the whole 
of the internal suifnce, the ohnthus being a larval form, and b\ no 
means a common larval form It is onlj found in certain sponges 
w ith c.a1oareous spicules As the stricture ot the sponge becomes 
more comphc.ated the collar-cells are tucked away into special 
pockets or chambers known as ciliated chambers, and finally the 
appionch to these chambers, both fiom the external surface and 
from the inner or gastral ca'\ ity, takes the form of narrow^ tubes or 
canals instead of mere pores With further complexity the simple 
internal ca\ity tends to disappear, and the sponge proliferates 
in such a way that moie than one oscnlum is formed In the 
class Demospongise, to w hich the sponges described m this volume 
belong, the w hole system is extremely complicated 

The skeleton of* sponges, when it is not composed wholh of 
spongm, consists of, oi at any late contains, spicules that h.aie a 
definite chemical composition and definite shapes in accordance 
with the class, ordei , family, genus, and species of the sponge. 
Eormerly sponges At ere separated into calcareous, siliceous, and 
horny sponges bj' the nature of then skeleton , and although the 
system oi classification now adopted has det eloped into a much 
more complex one and a fett sponges are know ii that have both 
calcareous and siliceous spicules, the question w hethei the spicules 
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are formed of salts of lime or of silica (strictly speaking of opal) 
IS very important All Deniospongiro that have spicules at 
all have them of the lattei sub'^taiice, and the grade Monavonida, 
in which the freshwater sponges constitute ttie family Spoiigil- 
lidse, IS chaiacteii/ed by the possession of spicules that have 
typically the form of a needle pointed at both ends Although 
spicules of this simple toim may be absent iii species that belong 
to the glade, the largei spicules, wdiich aie called niegascleres, 
have not normally moie than one mam axis and are always more 
oi less lod-like in outline Thev are usually arranged so as to 
form a reticulate skeleton Fiequeiitly, howevei, the niegascleres 
or skeleton-spicules are not the only spicules piesent, for we fiud 
sinallei spicules (imcroscleres) of one or inoie kinds lying loose in 
the substance of the spouge and iii the external membrane, or, 
111 the Spongillidie only, foiraing a special armature for the 
reproductive bodies known as gemmules. 

All sponges obtain tbeir tood in the sdine way, namely by 
means of the curients of water set up by the flagella of the 
collar-cells These flagella, although apparentlv there is little 
conceited action among them, cause by theii lapid movements 
changes of pressuie iti the water contained in the cavities of the 
sponge The. water flora outside therefore flows in at tiie pores 
and finally makes its way out of the oscula With the water 
minute particles of organic matter are bi ought into the sponge, 
the collar-cells of which, and probably otbei cells, have the power 
of selecting and engulhng suitable particles Inside the cells 
these particles undeigo certain chemical changes, and are at least 
partially digested The lesulting substances aie tlien lianded on 
directly to other cells, or, as some asseit, are discharged into the 
common jelly, w hence they are taken up by otliei cells 

Sponges reproduce their kind in more ways than one, viz , by 
means ot eggs (which are fertilized as in othei animals by sper- 
matozoa), by means of buds, and by means of the peculiai bodies 
called gemmules the structure and origin of which is discussed 
below (p 42) They are of great impoitance in the classification 
of the Spougilhdse Sponges can also be-piopagated artihcially 
by means of fission, and it is probable that this method of 
reproduction occurs accidentally, if not normally, in natural 
ciieunistauces 

Gexeba-l STnucrunE oe the Spongilhdje 

It would be impracticable iii this introduction to give a full 
account of the stiucture of the Spongillidse, which in some 
1 aspects is still impevlectlv known Students who desire further 
informatiou should consult Professor Minchin’s account of the 
sponges in Lankester’s ‘ Treatise on Zoology,’ part ii, or, if a less 
technical description is desired, IMiss Sollas’s contribution to the 
^Cambridge Natural History,’ vol. i, in which special attention is 
paid to Sj)ongiUa 
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The diagram reproduced in fig 1 gi\es a schematic view of a 
vertical section through a Imng freshwater sponge Although it 
represents the structure of the organism as being very much 
simpler than is actually the case, and entirely omits the skeleton, 
it will be found useful as indicating the mam features of the 
anatom}' 


F 



Aspores, S=subderinal cant} , 0=infaalent canal, ])=cihated chamber , 
Es=exhalent canal, F=osculum , Gt^dermal membrane, H^eggs , J= 
gemmule 


It will be noted that the diagram represents an individual with 
a single osculum or ezhalent aperture As a rule adult Demo- 
spongisB haie seveial or many oscula, but even m the Spongillidss 
sponges occur in which there is only one New oscula are formed 
by a kind of proliferation that renders the structure still more 
complex than it is when only one exhalent apertuie is present 
The httle arrows m the figure indicate the direction of the 
currents of water that pass through tbe sponge It enteis 
through small holes in the derma into a subdermal cavity, w hich 
separates the membrane from the bulk of tbe sponge This 
space differs greatly in extent in different species h'rom the 
subdermal space the water is forced by the action of the flagella 
into narrow tubular canals that carry it into tbe ciliated chambers 
Thence it passes into other canals, Wrhich communicate with what 
remains of the central canty, and so out of the oscula 

The ciliated chambers are very minute, and the collar-cells 
excessively so It is very difficult to examine them owing to 
their small size and delii ate structure Fig 2 D repiesents a collar- 
cell of a sponge seen under a very high power ot the microscope 
in ideal conditions 

The nature of the inhalent apertures in the external membrane 
has been much discussed as regards the Demospongise, but the 
truth seems to be that their structure differs considerably even in 









Fig 2 —Sponge cells 

A=bubble-CBlls of Ephydatia vmllen, X 330 (ff/Ver llelhiei ) B=geniniiile- 
cell of Spoiifftlla lacustnt containing green corpuscles (shaded dark), X 800 
(after Weltner) G=geinmule-cell of Ephydatm b/cmbti gta show mg “ tabloids ” 
of food-iuaterial, X 1160‘(o//cr 'D=:<io\le.r-ce\\o^Espcrena agagrophila 

X 1600 (after Vosmaer and Pelelharing) E=:tbree stages in the development 
of a gexniiiule-spicule of E hlemhmgm (after Eiavs), X 665 F=outline of 
porocytes of S proltferens, X ca 1290 (;=dermal cell, n=nucIeuB, p=pore, 
p c =pore-cell 
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closely allied species At any rate this is the case as regards the 
Indian Sjaongillce In all species the membrane is composed of 
flattened cells ot irregular shape fltted together like the pieces of 
a puzzle-picture In some species (e g , Sjjongtlla carteri) the 
apertures in the membrane consist merely of spaces hetneen 
adjacent cells, Ailnch may be a httle more crowded together than 
IS usual But in others (e g, S;pongtlla proliferens and Spongtlla 
crassmima) in which the pores are extremely small, each pore 
normally pierces the middle of a flat, ring-shaped cell or porocyte 
Occasionally, houeier, a pore may be found that is enclosed 
by two narrow, crescent-shaped cells joined together at their 
tips to foim a ring The porocytes of sponges like Spongitla 
cartel i are probably not actually missing, but instead of being in 
the external membrane are situated below the derma at the 
external entrance to the canals that carry nater to the flagellated 
chambers or even at the entrance to the chambers themselves * 
Some authors object on theoretical grounds to the statement that 
porocytes exist in the Demospongia, and it is possible that these cells 
have in this giade neither the same origin as, nor a precisely similar 
function to, the porocytes of other sponges When they occiii in 
the dermal membrane no great difiSculty is experienced in seeing 
them under a sufficiently high power of the microscope, if the 
material is m ell preserved and mounted and stained iii a suitable 
manner t In most sponges the porocytes can contract in such a 
way that the aperture in their centre is practically closed, but 
this power appears to be possessed by the porocytes of Spongtlla 
only to a I’ery limited extent, although they closely resemble the 
porocytes of othei sponges in appearance 

The external membrane in many Spongillidee is prolonged 
round and above the oscula so as to form an oscular collar This 
structure is highly contractile, but cannot close together As a 
rule it IS much more conspicuous in living sponges than in 
preserved specimens 

It IS not necessary to deal heie with most of the cells that 
occur in the parenchyma or gelatinous part of the sponge A 
full list of the kinds that aie found is given by Dr Weltner in 
his Spongillidenstudien, V,” p 276 (Arch Naturg Berlin, Ixxiii 
(i), 1907) One kind must, howeier, be briefly noticed as being of 
some systematic importance, namely the “ bubble-cells ” (fig 2 A) 
that are characteristic of some species of EpJu/datia and other 
genera These cells are comparatively large, spherical in form, 
each oi them contains a globule of hquid which not only occupies 
the greater part of the cell, but forces the protoplasm to assume 
the foi m of a dehcate film lining the cell-w all and covering the 


* Cf Weltaer, “ Spongillidenstudien, V,” Aich Nature Berlin, Ixsni (i), 
p 273(1907) 

t It IS difilcult to see any trace of tliem in thin microtome sections A 
fragment of the membrane must be mounted whole 
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globule In optical section “ bubble-cells ” bare a certain resem- 
blance to porocytes, but the cell is of coarse imperforate and not 
flattened. 

SKELEToir Axm Spicules. 

In tbe Spongillidte the spicules and the skeleton are more 
important as regards the recognition of genera and species than 




A. 


Fig 3 — Badial sections of fragments of the slvcletons of Spongilla: 

A, S crassissima Tar crassior (from Sajsbahi) , B, S carten ^from 
Calcutta) , asstransverse, ftssradiating fibres , e=ezter<.al surface of the 
sponge 
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tlie soft parts. The skeleton is usually reticulate, but some- 
times consists of a mass of spicules almost without arrangement. 
The amount of spongin present is also different in different 
species The spicules in a reticulate skeleton are arranged so as 
to form fibres of two kinds — ^radiating fibres, which radiate 
outwards from the centre of the sponge and frequently penetrate 
the external membrane, and transverse fibres, which run across 
from one radiating fibre to another The fibres are composed of 
relatively large spicules (inegascleres) arranged parallel to one 
another, overlapping at the ends, and bound together bj' means 
of a more or less profuse secretion of spongin In some species 
they are actually enclosed lu a sheath of this substance The 
radiating fibres are usually more distinct and stouter than the 
transverse ones, which are often represented by single spicules but 
are sometimes splayed out at the ends so as to assume in outline 
the form of an hour-glass (fig 3 B) The radiating fibres frequently 
laise up the membrane at their free extremities just as a tent- 
pole does a tent 

Normal spicules of the skeleton are always lod-like or needle- 
lihe and either blunt or pointed at both ends , they are either 
smooth, granular, or covered uith small spines Sometimes 
spicules of the same type form a more or less irregular transverse 
network at the base or on the surface of the sponge 

From the systematist’s point of view, the structure of the free 
spicules found scattered in the substance and membrane of the 
sponge, and especially of those that form the armature of the 
gemniules, is ot more impoitance than that of the skeleton- 
spicules Free spicules aie absent in many species , when 



Fig 4 — Fart of an oscular collar of Spongilla lacmtns siibsp reiieitlaia, 
showing arrangement of microscleres m the derma (magnified) 

present they are usually needle-hke and pointed at the tips In 
a few species, however, they are of vanable or irregular form, or 
consist of several or many shafts meeting m a common c>^ntral 
nodule In one genus (^CorvospongiUa) they resemble a double 
grappling-iron in tonii, having a circle of strongly recuived hooks 
at both ends. The free microscleres, or flesh-spicules as they are 
often called, are either smooth, granular, or spiny 
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Gemmule-spicales, which form a characteristic feature of the 
SpongillidsB, are very seldom absent when the geinmules are 
mature They are of the greatest importance in distingmshmg 
the genera In their simplest form they closely resemble the 
free microscleres, but in several genera they bear, either at or near 
one end or at or near both ends, transverse disks which are either 
smooth or indented round the edge In one genus {Pectispongtlla) 
they are provided at both ends not with disks but with vertically 
parallel rows of spines resembling combs in appearance. 

The simpler spicules of the Spongilhdse are formed in single 
cells (see fig 2 E), but those of more complicated shape are pro- 
duced by several cells acting in concert. Each spicule, although 
it is formed mainly of hydrated silica (opal), contains a slender 
organic filament running along its main avis inside the sihca 
This filament, or rather the tube in which it is contained, is often 
■quite conspicuous, and in some species (e g , SpongiUa crassis- 
sima) its termination is marked at both ends of the megasclere by 
a minute conical protuberahce in the sihca 

Unless sponges are alchemists and can transmute one element 
into another, the material of which the spicules are made must 
ultimately come from the water in which the sponges live, or the 
rocks or other bodies to or near which they are attached. The 
amount of water that must pass through a large specimen of such 
a sponge as S^ongtlla cat ten m order that it may obtain materials 
for its skeleton must be enormous, for silica is an insoluble sub- 
stance I have noticed, however, that this sponge is particularly 
abundant and grows with special luxuriance in ponds in which 
clothes are washed with soap, and my friend Mr. G. H. Tippei 
has suggested to me that possibly the alkah contained in the soap- 
suds may assist the sponge in dissolving out the sihca contained 
in the mud at the bottom of the ponds. The question of how 
the mineral matter of the skeleton is obtained is, however, one 
about which we know nothing defimte. 

The spongin that binds the skeleton-spicules together takes 
the form of a colouiless or yellowish transparent membrane, 
which IS often practically invisible. When very abundant it 
sometimes extends across the nodes of the skeleton as a delicate 
veil In some sponges it also foims a basal membrane in contact 
with the object to which the sponge is attached, and in some 
such cases the spongin of the radiating fibres is in direct con- 
tinuity with that of the basal membraue. 


COLOUE A31D OdOUE. 

Most freshwater sponges have a bad odour, which is more 
marked in some species than in others. This odour is not 
peculiar to the Spongillidac, for it is practically identical with that 
given out b> the common maiine sponge ffahchoiidria paivicta 

D 2 
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Its function is probably protectne, but bon it is produced we do 
not know 

The coloration of freshwater sponges is usually dull and 
uniform, but Pecttspongilla atuea is of the biilhaut yellow indi- 
cated by its name, ivhile many species are of the bright green 
shade charactenstic of chlorophyll, the colounng matter ol the 
leaves of plants blany species are brown or grey, and some are 
almost white 

These colours are due to one of three causes, or to n combina- 
tion of more than one of them, viz — (1) the inhalation of solid 
inorganic pai tides, ivhich are engulfed b} the cells, (2) the 
presence in the cells of coloured substances, solid or liquid, pro- 
duced by the yital activities of the sponge, and (3) the presence 
in the cells of peculiar organized living bodies known as “green 
corpuscles ” 

Sponges living in muddy water are often neaily black. This is 
because the cells of their parenchyma are gorged with very 
minute solid particles of silt If a sponge of the kind is kept in 
clean water for a tew days, it often becomes almost white An 
interesting experiment is easily performed to illustrate the absorp- 
tion and final elimination of solid colounng matter by placing a 
living sponge (small specimens of Spongilla cm let t are suitable) in 
a glass of clean water, and sprinkling finely powdered carmme in 
the water In a few’ hours the sponge w ill be of a bright pink 
colour, but if only a little carmine is used at first and no more 
added, it W’lll regain its normal greyish hue m a few days 

The colounng matter produced by the sponge itself is of two 
kinds — pigment, which is probably a w'aste product, and the 
substances produced directly by the ingestion of food or in the 
process of its digestion When pigment is produced it takes the 
form of minute granules lying in the cells of the parench}’ma, 
the dermal mem&ane being as a rule colourless Very little is 
known about the pigments of freshwater sponges, and ev eii less 
about the direct products of metabolism It is apparently the 
latter, however, that give many otherwise colourless sponges a 
slight pinkish or vellowisli tinge directly due to the presence in 
cells of the parencb} ma of minute liquid globules In one form 
of Spongilla cat ten these globules turn of a dark brow'n colour if 
treated w ith alcohol The bnlhant coloui of Pectv>pongilla aurca 
IS due not to solid granules but to a liquid or semi-hquid 
substance contained m the cells 

The green corpuscles of the Spongilhdte are not present in all 
species There is every reason to think that they represent a 
stage in the life-history of an alga, and that they enter the spongr 
m an activ e condition (see p 49) 

A fourth cause for the coloralaon of freshwater sponges may be 
noted bnefly It is not a normal one, but occurs commonly in 
certain forms (e g , Spongilla alba yar hmgalensis) Tins cause i^ 
the growth in the canals and substance of the sponge of parasitic 
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algcc, vrliich turn the whole oiganism of a dull green coloui 
They do not do so, however, unlil they have reduced it to a 
djxug state The commonest parasite of the kind is a filamentous 
species particularly common m brackish water in the Ganges 
delta 

External Eorr and Consistbnci 

The external form of sponges is very variable, but each species, 
subspecies, or lariety of the Spongillidm has normally a charac- 
teiistic appeaiance The European race of Sjpoyigtlla lacustm, 
for example, consists in favourable circumstances of a flattened 
basal pait fioni which long cylindrical branche'^ grow out ; while 



Fig 5 — Part of a tj pe-specunen of Spoui/illa lacitJi is 
siibsp I eftiu/aia inat. size) 


in the Indian lace of the species these blanches are flattened 
instead of bemg cylindrical, and anastomose fieelv The struc- 
ture ot the branches is identical with that of the basal part. 
Manv othei species (for instance, Sjiongillct honibayensts and 
S uliuna) neier produce branches but always consist of lichenoid 
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or cushion-sbaped masses The appearance of Spongitla eraUn- 
formis, when it is growing on a flattened surface which allows it 
to develop its natural form, is verj' characteristic, for it consists 
of little flattened masses that seem to be running out towards one 
another, ]U8t as though the sponge had been dropped, spoonful 
by spoonful, in a viscous condition from a teaspoon Some 
species, such as Trochospongilla phittotUana, cover large areas with 
a thin film of uniform thickness, while others (e g , Spongtlla 
alba and EjpiyAaUa megeni) consist of irregular masses, the 
surface of which hears numerous irregular ndges or conical, 
subquadrate, or digitate processes In a few forms (e g , Corvo- 
spovgilla burmamca) the surface is covered with small turret- 
libe projections of considerable regularity, and some (e g , Spon~ 
gilla crasstssima) naturall}' assume a spherical or oval shape with 
an absolutely smooth surface 

The production of long branches is apparently rare in tropical 
freshwater sponges 

The form of the osciila is characteristic in many cases. No 
other Indian species has them so large, or with such well-defined 
margins as Spongilla carten (PI II, fig 1) In many species 
(PI II, fig 3) they have a stellate appearance owing to the fact 
that grooves in the substance of the sponge radiate round them 



Fig. 6. — ^Badial sestion through port of a dried sponge of 
^ongtlla crasatsstma (ironi Calcutta), X 5 

beneath the external membrane In other species they are quite 
inconspicuous and very small 

SpongillidsB difler greatly in consislencj. SpongiUa crasstssima 
and Corvospmtqilla lapzdosa are almost stonj , although the former 
IS extremely light, more like pumice (than true stone Other 
species (e. g , Trochotpongilla TaioucJnana) are hard but brittle, 
while others again are sott and easily compressed, as Spongitla 
lacustrts, the vanety moths of S cat ten, and S craiert/ormis 
The consistency of a sponge depends on two factors — the number 
of spicules present, and the amount of spongm. In Got vospmgilla 
lapidosa the number of spicules is very large indeed They are 
not arranged so as to form a reticulate skeleton but interlock in 
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all dtrechons, and there is hardly any spongm associated with 
them. In SjpongiUa crasstssima, on the other hand, the number 
of spicules althougli large is not unusually so , but they form a 
very definitely reticulate skeleton, and are bound together by an 
unusually profuse secretion of spongm. In /Sf carteri var. tnolhs 
both spicules and spongm are reduced to a zninimum, and the 
parenchyma is relatively more bulky than usual. 


Va-ktatiok. 

Sponges are very variable organisms, and even a slight change 
in the environment of the freshwater species often produces a 
considerable change m form and structure Some species vary in 
accordance with the season, and others without apparent cause 
Not onl\ have many given rise to subspecies and “ varieties” that 
possess a certain stability, but most if not all are liable to smaller 
changes that apparently affect both the individual and the breed, 
at any rate for a period. 

(a) Seasonal Vatnaiion 

Weltner has shown in a recent paper (Arch. Natg Berlin, 
Ixxm (i), p 276, 1907) that in Europe those individuals of BpJiy- 
daha which are found (exceptionally) in an active condition m 
winter differ considerably both as regards the number of then 
cells and their anatomy from those found in summer In Calcutta 
the ma]ority of the individuals of Spongilla carfm that are found 
in summer have tbeir external surface unusually smooth and 
rounded, and contain in their parenchyma numerous cells the 
protoplasm of which is gorged with liquid These cells give the 
whole sponge a faint pinkish tinge during life , but if it is plunged 
in spirit, both the hquid in the cells and the spirit turn rapidly of 
a dark brown colour. Specimens of Spongilla cratenformis taken 
in a certain tank m Calcutta dnnng the cold weather bad the 
majority of the skeleton-spicules blunt, while the extremities of 
the gemmule-spicules were distinctly differentiated Specimens 
of the same species taken from the same tank in July bad the 
skeleton-spicules pointed, while the extremities of the gemmule- 
spicules were much less clearly differentiated I have been unable 
to confirm this by observations made on sponges from other tanks, 
but it would certainly suggest that at any rate the breed of 
sponges in the tank first investigated was liable to seasonal 
variahon. 


(b) Vanation due directly to Environment 

The charactenstic external form of freshwater sponges is liable 
in most cases to be altered as a direct result of changes in the 
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environment The following are two cbaracteristic instances oE 
this phenomenon 

Certain shrubs with slender stems grow in the water at the edge 
of Igatpun Lake The stems of these shrubs support many large 
examples of SponffiUa carten, which are kept in almost constant 
motion owing to the action of the wind on those parts of the 
shrubs that are not under watei The surface of the sponges is 
so affected by the currents of water thus set up against it that it 
IS covered with dee]) grooves and high irregular ridges like cocks- 
combs Less than a hundred yards from the lake there is a small 
pond in which tSpongilla an tei i is also abundant Here it grow's 
on stones at the bottom and has the characteristic and almost 
smooth form of the species. 

My second instance also refers in part to Igatpun Lake Corvo- 
tpongtUa lapidosa is common in the lake on the lower surface of 
stones, and also occurs at Hasik, about thirty miles away, on the 
walls of a conduit of dirty water In the latter situation it ha<> 
the form of large sheets of a blackish colour, ivith the -surface 
corrugated and the oscula inconspicuous, while in the clear waters 
of the lake it is of a pale yellomsh colour, occurs in small lichenoid 
patches, and has its oscula rendered conspicuous, in spite of then 
minute size, by being raised on little conical eminences in such a 
way that they resemble the craters of volcanoes in miniature 

Both the European and the Indian races of Spongilla lacustns 
fail to del elop branches if growing in unfavourable conditions In 
specimens obtained from the Biver Spree near Berlin these struc- 
tures are sometimes many inches in length, while in mature 
specimens taken under stones in Loch Baa m the Island of Mull 
the whole organism consisted of a minute casbion-sbaped mass less 
than an inch in diameter, and was also deflcient in spicules Both 
these breeds belong to the same species, and probably differ as a 
direct result of differences m environment. 

(c) VanatiOH toithout apparent cause 

Plate I in this volume illustrates an excellent example of 
variation in external form to which it is impossible to assign a 
cause with any degree of confidence The three specimens figured 
were all taken in the same pond, and at the same season, but in 
different years It is possible that the change in form, which was 
not peculiar to a few individuals but to all those in several adjacent 
ponds, was due to a difference in the salinity of the water brought 
about by a more or less abundant rainfall ; but of this 1 have been 
able to obtain no evidence in succeeding years 

Many Spongillidte vary without apparent cause as regards the 
shape, size, and proportions of their spicules This is the case as 
regards most species of BuspongUla and EpTiydatia, and is a fact 
to which careful consideration has to he given in separating the 
species. 
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Nutkition. 

“Veiy little is known about tlio natnial food of frcsbwalor 
fcponges, except that it must bo of an organic naliiro and nnint 
be either m a very finely dnidcd or in a liquid condition.^ I'lio 
cells of the sponge seem to have the power of soleotmg Huitablo 
lood iioin the water that flows past ihcin, and il- is known that 
they will ab'sorb milk The tact that they engulf iiiinulo jiailielen 
of «ilt does not prove that they lack the power of soloetiont 
for extraneous matter is taken up by them not only as lood htit< 
in order that it may be eliminated. Silt would soon hloeic iiji 
the canals and so put a stop to the vital aetivity oi llio sponge, 
if it w'ere not got nd of, and presumably it is only taken into 
the cells in order that they may pass it on and Anally disgorge 
it in such a way or in such a position that it niny ho carried out 
ol the oscula The siliceous part of it may be used in forming 
spicules 

It is generally believed that the green coipuscles piny an im- 
portant part in the nutntion of those sponges in wliieh they 
occur, and theie can be no doubt that those bodies liaicthe power 
peculiar to all organisms that produce chloiophyll of obtaining 
nutritive substances diiect from water and carbonic oxide throiigli 
the action of sunlight. Possibly they hand on somo of the nourish- 
ment thus obtained to the sponges in which they live, or lirnrlit 
them by the free oxygen given out in the process, but many 
Spongillidae do well without them, even when living in identical 
conditions with species m which they abound 

Eepbodxjctiok. 

Soth eggs and buds are produced by freshwater sponges ffho 
latter rarely except by one species), while their grrmriiilrf attain 
an elaboration of structure not observed in any oilier family of 
sponges. 

Probably all SpongilHds are potentially monccciouo, that, is to 
say, able to produce both eggs and spermatoroa. Jn ono Indian 
species, however, in which budding i® unusually common fvir. 
fipvngiUa iiroliferfne\ sexual reproduction take® place very K^Idom, 
if ever. It is not known whether the rgg® of fportge? are fer- 
tilized by ®permatozoa from the individual that produce?' the 
or by tbo®<‘ of other individuals, but not improbably both method® 
of xertilization occur. 

The egg of a fre«hwater sponge doe? not diimr materially from 
that of other animal*. When mature it is a relatively large 
Epherical ceU containing abundant food-material and situated in 
some natural ca/ity of the ppongc In the earlier stage® of if? 
grovith, however- it exhibits ammboid movement*, and make? it? 
V ay through the common jelly. As it approach'-® maturity if in 
se-TO'jrded by other cell® which contain granule? of food- 
materi?'?. The food-material i* apparently ttnr.«ferred by them 



42 


spokgiii.id;e 


m a slightlj altered form to the egg The egg has no shell, but 
m some species (e g Ephydatia bhmhingia *) it is surrounded, 
after fertilization, hi gland-cells belonging to the parent sponge, 
which secrete round it a membrane of spongin Development 
goes on within the chamber thus formed until the larva is ready 
to assume a free life 

The spermatozoon is also like that of other animals, consisting 
of a rounded head and a lash-like tail, the movements of which 
enable it to move rapidly through the water Spermatozoa aie 
produced in Spongtlla from spherical cells not unlike the eggs in 
general appearance The contents of these cells divide and sub- 
divide in such a way that they finall}' consist of a mass of 
spermatozoa surrounded by a single covering cell, which they 
finally rupture, and so escape 
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F,g 7 —Diagram of a vertical section through the geromule of 
Spotigdla prolifirp>i'< 

A=cellular contents B=internnl cbitinoiis layer , 0=esternal chitinous 
layer, D==pneuuiatic coat, E=gem«iule-spicule , F=external membrane, 
Gl=foraminal tubule 


Gemmules aie asexual reproductive bodies peculiar to llie 
sponges, but not to the Spougillidas They resemble the stalo- 
blasts of the phylactolsematous polvzoa in general structure as 
well as in function, which is mainly that of preserving the race 
from destruction by such agencies as drouglit, stanation, and 
temperatures that are either too high or too low for its activities 
This function thev are enabled to perforin by the facts that they 
are provided w ith cov erings not only very hard but also fitted to 
resist the unfav ourable agencies to w hich the gemmules are likely 


* Rcc Ird Mus i, i> 269 (1907) 
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to be exposed, and that they contain abundant food-material of 
which use can be made as soon ns Ea\ourable conditions occur 
again 

Internally the geminule consists of a mass of cells containing 
food-material m what may be called a tabloid form, for it consists 
of minutely gianular plate-hke bodies These cells aie enclosed in 
a flask-like receptacle, the nails of which consist of two chitinous 
laj'ers.a delicate innei membrane and an outei one of considerable 
stoutness The mouth of the flask is closed by an extension 
of the inner membrane, and in some species is surrounded 
by a tubular extension of the external membrane know n as the 
foraminal tubule Externally the gemmule is usually covered by 
what IS called a “pneunatic coat,” also of “chitin" (spongin), 
but usually of great relative thickness and honeycombed by spaces 
w hi6h contain air, rendering the structure buoyant. The pneu- 
matic coat also contains the microscleres cliaracteristic of the 
species ; it is often limited externally by a third chitinoiis mem- 
brane, on which moie gemmule-spicules sometimes he parallel to 
the surface 

The cells from which those of the gemmules are derived are 
akin in origin to those that give rise to eggs and spermatozoa 
Some zoologists are therefore of the opinion that the development 
of the gemmule is an instance of parthenogenesis — that is to sav 
of an organism aiismg from an egg that has not been fertilized. 
But some of the collar-cells, although most of them originate from 
the external ciliated cells of the larva, have a similar origin The 
huildmg-up of the gemmule affords au excellent instance of the 
active co-operation that exists between the cells of sponges, and of 
their mobility, for the food-material that has to be stored up is 
brought by cells from all parts of the sponge, and these cells retire 
after discharging their load into those of the young gemmule 

The formation of the gemmule of E^Tiydaha blemhingia, a 
Malayan species not yet found m India, is descnbed in detail 
by Dr R Evans (Q J* Microsc Sci. London, xliv', p 81, 
1901) 

Gremmules are produced bv the freshw ater sponges of Europe, 
N. America and Japan at the approach of winter, but m the 
tropical parts of India the}’’ are formed more frequently at the 
approach of the hot weatliei (p 4) After they are fully formed 
the sponge that has produced them dies, and as a rule disinte- 
grates more or less completelj' In some species, however, the 
greater part of the skeleton leinains intact, if it is not disturbed, 
and retains some of the gemmules m its meshwork, w’here they 
finally germinate Other gemmules are set free Some of them 
float on the surface of the w ater , others sink to the bottom In 
any case all of them undergo a period of quiescence before ger- 
minating It has been found that they can be kept dry for tw o 
years without dying 

The function of the special spicules w ith which the gemmules 
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of the Spongilhdffl are provided appears to be not only to protect 
them bat more especially to weight them to the extent smtahle to 
the habits of each species Species that inhabit running water, 
for example, in some cases have heavier gemmule-spicales than 
those that live in stagnant water, and their gemmules are the less 
easily carried away by the currents of the nver The geuimules 
of sponges growing in lakes are sometimes deficient in spicules 
This IS the case as regards the form of Sjpongilla lacustns found 
in Lake Laa, Isle of Mull, as regards iS^ helvettea from the Lake 
of Geneva, S mooret from Lake Tanganyika, and S coggint from 
Tali-Eu in Yunnan , also as regards the species of Spmigilla and 
Ejpihydatia found in Lake Baikal, many ot the sponges of which are 
said nevei to produce gemmules 

Except m the genus Cot vospongtlla and the subgenus St^ato- 
spongtlla, in both of whmli the air-spaces of the gemmules are 
usually no more than cavities between different chitinous mem- 
branes, the pneumatic coat is eithei “granular” or “cellular” 
Neither of tuese terms, however, must be understood in a physio- 
logical sense, for what appear to be granules in a granular coat 
are actually minute bubbles of air contained in little cavities in a 
toam-like mass of chitin (or mther spongin), while the cells in 
a cellular one are only larger and more regular air-spaces with 
thin polygonal w alls and flat horizontal partitions The walls of 
these spaces are said in some cases to contain a considerable 
amount of silica 

The gemmules with their vanous coveiings are usually spherical 
in shape, but in some species they are oval or depressed in outline 
They he as a rule free in the substance of the sponge, but in some 
species adhere at its base to the object to which it is attached 
In some species they are joined, togetbei in groups, but in most 
they aie quite free one from another 

l^productive buds ^ are produced, so far as is known, by very 
few Spongilhdie, although they are common enough in some other 
groups of sponges In the only freshwater species in which they 
have been found to form a habitual means of reproduction, namely 
in SpongtUa pi oltfet ens, they have much the appearance of abortive 
branches, and it is possible that they have been overlooked lor this 
reason in other species, for they were noticed by Laurent in 
Spongilla 7aci»tris as long ago as 1840 (CE 8e Acad Sci Fans, 
xi, p 478) The buds noticed by Laurent, however, were only pro- 
duced by very young sponges, and weie of a different nature fiom 
those of S jti ohfei ois, perhaps representing a form of fission 
rather than true budding (see ‘Voyage de la Bomte Zoophyto- 
logie,’ Spongiaires, pi i (Pans, 1844)) 

In Spongilla pi ohj-ei ens, a common Indian species, the buds anse 


* Proliferation whereby more than one osculuui is produced is really a form 
of budding, but in most sponges this has become no longer n mode of repro- 
duction blit thexormal method by which sire is increa*«a, and must therefore 
be considered merely as a vegetative process 
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as thickenings of the strands of cells accompanying the radiating 
spicule-fibres of the skeleton, which project outwards from the 
surface of the sponge The thickenings originate beneath the 
surface and contain, at the earliest stage at which I have as yet 
examined them, all the elements of the adult organism (t. e. flesli- 
spicules, ciliated chambers, effeient and affeient canals, paren- 
chyma-cells of various sorts) except skeleton fibres, gemmiiles, and 
a dermal membrane A section at this period closely resembles one 
of an adult sponge, except that the structure is more compact, 
the parenchyma being relatively bulky and the canals of small 
diameter. 

Laurent observed reproduction by splitting in young individuals 
of Sponqilla, but I have not been able to obtain evidence myself 
that this method of reproduction occuis normally in Indian 
species In injured specimens of Spm^illa carten, however, I 
have observed a phenomenon that seems to be rather an abnormal 
form of budding, little rounded masses of cells making then way 
to the ends of the radiating skeleton fibres and becoming trans- 
formed into jouTig sponges, which break loose and so start an 
independent existence Possibly the buds observed by Lament 
in iS lacusti is were of a similar nature. 

DBVEIiOPMEtrT. 

(a) Fi om the Egg, 

After fertilization, the egg, lymg in its cavity in the sponge, 
undergoes a complete segmentation, that is to say, becomes 
divided mto a number of cells without any residuum remaining 
The segmentation, however, is not equal, for it results in the 
formation of cells of two distinct types, one larger and less 
numerous than the other As the process continues a pear- 
shaped body IB produced, solid at the bioader end, which consists 
of the larger cells, but hollow at the other. IHirther changes 
result in the whole of the external surface becoming ciliated or 
covered with fine protoplasmic lashes, each of which arises flora a 
single small cell, considerable differentiation now takes place 
among the cells, and spicules begin to appear At this stage or 
earlier (for there seem to be differences m different species and 
individuals as to the stage at which the j oung sponge escapes) 
the larva makes its way out of the parent sponge. After a buet 
period of free life, in which it swims rapidly through bhe water 
by means of its cilia, it 'fixes itself by the bioad end to some 
solid object (from which it can never move again) and imdeigoes 
a final metamorphosis During this process the ciliated cells of 
the external layer make their w-ay, either by a folding-iii of tlie 
whole layer or in groups of cells, into the interior, there change 
into collar-cells and ariange themselves m special cavities — the 
ciliated chambers of the adult Finally an osculum, nores, &c , 
are formed, and the sponge is complete. 
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This, of course, is the merest outline of u hat occurs , other 
changes that take place dm mg the metamorphosis are of great 
theoiclical interest, but cannot be dibcusscd here The student 
niav lefer to Di It Eians’s account ot the laival development of 
tSjwnyiUa httusti ts in the Q. J Wicrosc Sci London, sin, p 303 
(1599) 

(b) Ft om the Gcmmiile 

Ihe peiiud foi which the gcininulc lies duiinaiit probabl} de- 
pends to some extent tipon emironmcnb and to some extent on 
tlie species to which it belonga Carter iound that if he cleaned 
geinmulcs with a liandKei chief rnd placed tlieni in water exposed 
to sunlight, they gerininated in a few' dajs, but in Calcutta 
geininules of SpomitUa tlba var benr/ulensis tieated in this waj 
and placed in inj atpiaiium at the beginning ot the hot weather, 
did not geinnnntc until well on in the “ lanis ' Even tlien, aitei 
about five months, only a few of them did so Zvimfi lound that 
in Euiope gcminulcs kjpt foi tw o } cai s wei e still alive and able 
to germinate 

Germination consists in the cellular contenrs of the gcinmule 
bursting the membrane ot iiieinbtanes in which the} arc enclosed, 
and making their waj outot thegemmule ni the lorin ot a delicate 
whitish mass, which sometimes issues through the natinal apertuia 
in the outer chituious coat and sometimes thiough an actual lent 
in tins coat In the lattci case the development of the young 
sponge IS more advanced than m the loiiner 

1 he fullest account oi development Iroin tlic gcinmule ns jet 
published <3 hy Z>koif, and releis to L^tliydului in Europe (Biol 
Centralbl Beilin, xii, p 713, 1892) 

His investigations show that the bui^ting of the geminule is 
not merely a mechanical effect cf inoisturi or any such ngenc} but 
IS d 'e to development of die cellular contents, which at the time 
they escape have at least undergone diflerentiation into two lav ers 
Oi the more important soft structuies in the sponge the osculuin 
is the farst to appear, the ciliated chiunbcrs being formed later 
This IS the opposite of what occuis in the case of the bud, but in 
both cases the aperture appears to be produced by the pressure of 
water in the oiganisin The manner and order in which the 
different kinds of cells originate in the sponge denied from a 
geinmule give support to the view that the iniuntive cell- 
la)ers on which murpliologists lay gieat slicss are not of any 
great impoitance so fai as sponges are concerned 


(c) Development of the Bud 

As the hud of Sj)omiilla piohfeicns glows it makes its wa^ up 
the skeleton-bbre to winch it was oiigiually attached, pushing the 
dermal membrane, winch expands with its grow tb, before it. The 
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skeleton-fibre does not, honevei, continue to glow in the buo, in 
which a number ot fiiiei fibres make their appearance, ladiating 
from a point approvimately at the centie of the mass As tlie 
bud projects more and more from the suitace ot the sponge the 
dermal membrane contracts at its base, so as finally to separate it 
from Its parent Fmther details are g:\eu on p 74 

Habitat. 

Air Edward Potts*, wiiting on the tieshnater sponges ot 
North America, says — “These oiganisms have occasionally been 
discoveied growing in watei unfit for domestic uses , but as .i 
lule they prefei pme watei, and in my expeiience the finest 
specimens have always been tound where they are subjected to 
the most rapid ciurents ’ True as this is oE the Spongillidm ot 
tempeiate climates, it is haidly applicable to those ot tropical 
India, tor m this country we find many species growing most 
luxuriantly and commonly in watei that would certainly be con- 
sidered unfit foi domestic puiposes in a countiy in which sanita- 
tion was treated as a science Some species, indeed, aie only 
found 111 ponds ot watei polluted by Immau agency, and such 
ponds, provided that othei conditions aie taiouiable, are perhaps 
the best collecting grounds Other tavourable conditions consist 
m a due mixture ot light and shade, a lack of distuibanee such 
as that caused by cleaning out the pond, and above all m the 
presence ot objects suitable foi the suppoit ot sponges 

I do not know exactly why light and shade must be mixed in a 
habitat tavourable toi the grow'th of sponges, toi most species 
prefer shade, if it be not too dense , but it is certainly the case 
that, with a tew exceptions, Indian Spongilhdm flouiish best in 
water shaded at the edges by trees and exposed to sunlight else- 
w'here One of the exceptions to this lule is the Indian race ot 
SpoafjiUalacusUis, which is found in small pools of water in sand- 
dunes without a paiticleof shade Several species are only tound 
on the lower suiface of stones and loots in circumstances w’hich 
do not suggest that then position merely protects them trom mud, 
w hich, as Air Potts points out, is then “ great enemy.” A notable 
instance is Ttoclwsjponjxlla pcmvsxihaniut, is found hiding 
away trom light m Aineiica and Europe as well as in India 

It IS curious that it should be easy to exterminate the spono^es 
m a pond by cleaning it out, foi one w'onld have thought that 
sufficient gemmules would have lemaiiied at the edge, or w-ould 
have been brought rapidly tiom elsewhere, to restoclT the w'ater. 
Air Hreeii has, however, noted that Spongilla uu tei i has disap- 
peared for some years trom a small lake at Peiadeniya in which it 
was formerly abundant, owing to the lake liaiiug been cleaned 


V Ac Pliilatl 1687, p 102 
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out, and I have made similar obserrations on sereral occasions in 
Calcntta. 

The qaesrion of the objects to which sponges attach themsehes 
is one intimately connected ndth that o£ the injoir done them hr 
mndL The delte of the Ganges is one of the mnddiest districts on 
earth. There are no stones or rocks in the rivers and ponds, but 
mad everywhere. If a sponge settles in the mnd its r^^T 1 a^g are 
rapidly choked, its vital processes cease, and it dies. In this part 
of TtiHiS j therefore, most sponges are found fixed either to floating 
objects such as logs or woo^ to vertical objects sncb as the stems 
of bnlmsbes and other aquatic plants, or to the tips of branches 
that oierhang the water and become submerged duringthe “tains *’ 
In Calcntta man has unwittingly come to the assistance of the 
sponges not only by digging tanks bnt also by building “ bathing- 
ghats” of brick at the edge, and constructing, with sstfaehc 
intentions if not results masses of artificial concrete rocks in or 
surrounding the water. There are at least two sponges (the typical 
form of SpongiHa alba and Ejihudaiia snevem) which in Calcutta 
are only found attached to such objects. The form of S. alia, 
however, that is foimd in ponds of brackish water in the Gangetic 
delta h^ not dem ed this artificial assistance from man, except in 
the few places where brick bridges have been built, and attaches 
itself to the stem and roots of a kind of grass that grows at tbs 
edge of brackish water. This sponge seems to have become 
immune even to mud, the particles of which are swallowed by its 
cells and finally got rid of without blocking np the canals. 

Several Indian sponges are only found adhering to stones and 
rocks Am ong these species Con ospongiUa lapidosa and our repre- 
sentatives of the snhgenns StraiospongSJn are noteworthy. Some 
forms (e. g. SpongiJla cartcri and 5. cratenformis) seem, howei er, 
to be just as much at home in muddy as in rocky looahties, although 
they avoid the mud itself. 

There is much indirect eridence that the larva of freshwater 
sponges exercise a power of selection as regards the objects to 
which they aSx themselves on settling down for Me. 

Few Spongillida are fonnd in salt or brackish water, but 
SpongtUa alba var. hengalensis has been found in both, and is 
abundant in the latter ; indeed, it has not been fonnd in pure 
frp.gh water. SpongUla trai ancorica has only been fonnd in slightly 
brackish water, while S', laaistris subsp. reUailata and Dosilta 
plunosa occur in both fresh and brackish water, although rarely 
in the latter. The Spongillids are essentially a freshwater family, 
and those forms that are found in any but pure fresh water must 
be regarded as aberrant or unusually tolerant in their habits, not 
as primitive marine forms that stiE linger halfway to the sea. 
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Akimvls an-d Plants. cosiMONi.y associated wiih 
P uLSiiw vicn Sponges 

(a) Enemies 

Pieshwdtei sponges lia\e few living enemies Indeed, it is 
difficult to say exactly w hat is an enemy ot a creature so loosely 
organized as a sponge Theie can be little doubt, lu any case, 
that the neuropteioid laiva(iS(5Via indicd) which sucks the cells of 
several species should be classed lu this catcgoiy, and it is iiote- 
woi thy that sev'eial species of the same genus also occur in Em ope 
and Aineiica which also attack sponges Othei animals that 
may be enemies aie a nudge laiva sp ) and cei tain worms 

that boie thiough the paiench^ma (p 9d), but I know of no 
animal that devours sponges bodil}, so long as they are uninjured 
It then external membrane is destioyed, they are immediately 
attacked by vaiious little lish and also by &uails of the genera 
Lnnncca and Phtnoibts^ and prawns ot the genus Palcemon 

Their most active aud obvious enemy is a plant, not an animal, 
— to wit, a filamentous alga that blocks up their canals by its 
lapul growth (p 79) 


(b) Benejiiial Otyantsms, 

The most abundant aud possibly the most inipoitant oiganisms 
that may be considered as benefactors to the Spongillidse are the 
green corpuscles that live in the cells ot certain species (fig 2, 
P 31)i notably SpongiUa lacustiis, S nioltfeiens, and Dosilia 
plimosa I have already said that these bodies aie in all proba- 
bility algJE which live fiee in the water and move actively at one 
stage of their existence, but some ot them are handed on diiectly 
fiom a sponge to its descendants in the cells of the gemmule 
In their quiescent stage they have been studied by several 
zoologists, notably by Sir Eay Lankestei * and Br W Weltnei f, 
but the stiongest light that has been cast on their oiigin is given 
by the researches ot Dr V Gamble and Mi E Iveeble (Q J 
Microsc Sci London, xlvn, p 363, 1004, and li, p 167, 1907) 
These leseaiches do not lefei directly to the Spougillid® but to a 
little flat-w'urm that lives in the sea, Convoluta i obeoffiensis The 
pieen corpuscles of this worm so closely resemble those of Ejiongilla 
that we aie justified in supposing a similarity of oiigin It has 
been shown by the authors cited that the green corpuscles of the 
woira are at one stage minute free-living organisms provided at 
one end with tour flagella and at tlie othei with a red pigment spot 
The inv estigatoi s are of the opinion that these oiganisms exhibit 


* Q J Microse Sci London, xsii, p 2J9 (18S2) 
t Aid) Uaturg Bei lin, lix (j), p 200 (lb‘J3j 
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the essential characteis of the algse known as ChlamydomonadsB, 
and that after they have entered the worm they play for it the 
part of an excretory system 

As they exist in the cells of SpongiUa the corpuscles are inmate 
oval bodies of a bright green colour and each containing a highly 
refiactile colourless granule A consideiable number may be 
present in a single cell It is found in Eiuopean sponges that 
they lose then green colour if the sponge is not exposed to bright 
sunlight In India, however, where the light is stronger, this is 
not always the case Even when the colour goes, the corpuscles can 
still be distinguished ns pale images of their green embodiment 
They are called Gliloi ella by botanists, who have studied their hte- 
hibtory but have not yet discovered the full cycle See Beyennck 
m theBotan Zeitung for 1890 (vol xlviii, p 730, pi vii , Leipzig), 
and foi turthei i sferences West’s ‘ British Eieshu ater Algse,’ p 230 
(1904). 

The list of beneficent organisms less commonly present than the 
green corpuscles includes a Glmanomus larva that bmlds parchment- 
like tubes in the substance of Spongtlla cat let i and so assists in 
supporting the sponge, and of a peculiar little worm (Ghcetogaster 
spotigtUce that appeal s to assist in cleaning up the skeleton of 
the same sponge at the appioach of the hot weather and m 
setting free the gemmules (p 93) 

(c) Ot gamsms iliat take sheltci m the Sponge ot adhete 
to xt extemaUg 

There are many animals v\ hich take shelter in the cavities of 
the sponge without apparently assisting it lu any viay Among 
these are the little fish Gobius alcocicix, which lays its eggs inside 
the oscula of S ca> ten, thus ensuring not only protection but also 
a propel supply ot oxygen for them (p 94) , the molluscs (Gor- 
hxila spp ) found inside ^ alba var betigalensis (p 78) , and the 
Isopod (7’ac7icra that makes its via} into the oscula 

of Spom/xlla lai tei i and S ct atenfonms Qip 86, 94) 

In Europe a peculiai ciliated Protozoon (2’i ichodtna spotigxlla) 
IS found attached to the external surface of freshu ater sponge'^ 

[ have noticed a similar species at Igatpuri on Spongilla ct aten~ 
fot mxs, but it has not yet been identified It probably has no 
effect, good oi bad, on the sponge 


PiiEsuuATiiR Sponges in relation to Man 

In dealing m ith Spongilla cat tet i I have suggested that sponges 
may be ot some hygienic irapoitance in absoibiug putrid organic 
mattei liom uatei used both for ablutionary and for dunking 
pui poses, as is so commonly the case with regard to ponds in 
India Their bad odour has caused some species of Spongillid® 


* Jouiii As foe Beug n s ii, 190C, p 189 
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to be legarded as capable of polluting water, but a mere bad odour 
does not necessarily imply that they are insanitar}’’ 

Unless my suggestion that sponges purify water used for 
dnnkmg purposes by absorbing putrid matter should prove to be 
supported by fact, the Spongillidss cannot be said to be of any 
practical benefit to man The only harm that has been imputed 
to them 18 that of polluting water*, of blocking up vater-pipes 
by their growth — a very rare occurrence, — and of causing irrita- 
tion to the human skin by means of their spicules — a still rarer 
one At least one instance is, however, reported in which men 
digging in a place where a pond had once been weie attacked by 
a troublesome rash probably due to the presence of sponge- 
spicules in the earth, and students ot the freshwater sponges 
should be careful not to rub their eyes aftei handling diied 
specimens 


Indian Sponoillid -e compaubd w ini those of othbh 

CoUNTMES. 

In Weltner’s catalogue of the freshwater sponges (1895) 
seventy-six recent species of Spongiilul® (excluding Luhosmvrshia) 
are enumerated, and the number now known is w'oll over a 
hundred In India we have twenty-nine species, subspecies, and 
varieties, while from the w^hole of Europe only about a dozen are 
known In the neighbourhood of Calcutta nine species, repre- 
senting three genera and a subgenus, have been found , all of 
them occur in the Museum tank Tlie only other region of 
similar extent that can compare with India as regards the richness 
of its freshwater sponge tauna is that of the Amazon, from which 
about twenty species are knowm From the wdiole of North 
America, which has probably been better explored than any other 
continent so far as Spongilhds are concerned, only tw’enty-seven 
or twenty-eight species have been recorded 

The Indian species fall into seven genera, one of which 
{Spongilla) consists of three subgenera With one exception 
(that of Peciispowixlla, which has only been found m Southern 
India) these genera have a wide distribution over the earth’s 
surface, and this is also the case as regards the suhgenera of 
Spongilla. Four genera {Hetet omeyema, Acalle, Parmula, and 
Uruguaya) that have not yet been found in India are known to 
exist elsewhere 

Five of the Indian species are knowm to occur in Europe, viz , 
Sponqilla lanisins, S a atei iformis, S cm ten, S ft aqihs, Troc!io- 
spongilla pennsylvanica , whilo Ephydatta meyem is intermediate 
between the two commonest representatives of its genus in the 
Holaretic Zone, Ephydatia ftumatdis and E muUeii Of the 
sjiecies that occur both in India and in Europe, two (Spongilla 


* See Potts, Proc Ac Pbilod JS8I, p 23 ' 
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lacitstris and S fragihs) are found m this country in forms suffi- 
ciently distinct to be regarded as subspecies or local races Perhaps 
this course should also be taken as regards the Indian foims of 
S carten, of ivhich, hoirever, the commonest ot the Indian races 
would be the typical one , but S eratet t/o> mis and T jjennst/lvamca 
seam to preserve their specific characters free from modification, 
M hether they are found in Europe, Asia, oi Ameiica 

The freshwater sponges of Africa have been comparatively little 
studied, but two Indian species have been discovered, S hom- 
bugensis in Natal and S nlba var cerebellata in Egypt Seieral of 
the species from the Malabar Zone are, moreover, closely allied 
to Afncan forms (p 11) 

Eossil Sfongillidje. 

The Spongiilidffi are an ancient family Young described a 
species (Sjjongilla purbecl,ensis) from the Upper Jurassic of Dorset 
(Geol Mag London (new series) v, p 220 (1878)), while spicules, 
assigned by Ehrenberg to various genera but actually those of 
Spongilla lacusti is or allied forms, have been found in the Miocene 
ot Bohemia (see Ehrenberg’s ‘Atlas tur Micro-Geologie,’ pi xi 
(Leipzig, 1854), and Traxler in Eoldt Kozl , Budapest, 1895, 
p 211) E^Jigdatm is also known in a fossil condition, but is 
probably less ancient than Sjpongtlla 

Ehrenberg found many sponge spicules in earth from various 
parts of the Indian Empire (including Baluchistan, Mangalore, 
•Calcutta, the Nicobais and Nepal) and elsewhere, and it might 
be possible to guess at the identity of some of the more con- 
spicuous species figmed in his ‘ Atlas ’ The identification of 
sponges from isolated spicules is, however, always a matter of ' 
doubt, and in some cases Ehrenberg probably assigned spicules 
belonging to entirely different families or even orders to the same 
genus, u hile he frequently attributed the different spicules of the 
same species to different genera. Among his fossil (oi supposed 
fossil) genera that may be assigned <to the Spongilhdoe wholly or 
in part are Aphtdiseus, JSpongohthis, LiihasUncus and Litho- 
apJiceridtum, many of the species of these “genera” certainly 
belonging to Spongilla and Ephydaiia 

OETENTA.li SPONGILLID2B NOT VEX FOOND IN INDIA 

Eew fre-shwater sponges that have not been found in India are 
as vet known from the Oriental Eegioii, and there is positive as 
\\ell as negative evidence that Spongillidse are less abundant m 
Malaysia than in this country The following list includes 
the names of those that have been found, with notes regaidiug 
each species It is quite possible that any one of them may be 
found at any time within the geographical boundaries laid down 
for this ‘ Eauna ’ I have examined types or co-types in all cases 
e\cept that of Ephydaiia forUs, Weltner 
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T Spongilla (E^tsj^ongiUn) ntio osclerifera , Atinnndale (Philip- 
pines). P TJ.S. Mus Mxvii, p 131 (1909) 

This sponge is closelv related to iS lacustris, but apparently does 
not produce branches It is remarkable for the enormous number 
of microscleres m its parenchyma 

II S (EusponrpUa) phihj^pincnsts*, Annandale (Philippines) 
P US Mus XXII i,p 629 (1909) 

Eelated to S alba and still more closely to S sceptrioides of 
Australia From the former it is readily distinguished by having 
minutely spined megascleres, green corpuscles, slender gemmule- 
spicules with short spines and no free microscleres 

n L S (? Eusponqilla) yunnatiensts Annandale (W China) 
Bee Ind Mus v, p 197 (1910) 

Appaiently allied to 6' plahppttietists but mth smooth skeleton- 
spicules and a more delicate skeleton. 

IV jS (Sb aiospongilla) sinensis *y Annandale (Foochow, China) 

PUS Mus xxxviii, p 183 (1910) 

This species and S dementis are referred to Siratosjiongilla \\ ith 
some doubt Their gemmules are intermediate in structure 
between those of that subgenus and those of Eusponqilla In 
5 sinensis the gemmules are packed together in groups at the ba«e 
of the sponge, and their spicules are smooth, stout, and gradu.illr 
pointed 

V <8 (^Straio^ongilla) dementis*', Annandale (Philippines) 

PUS Mus xxxM, p 631 (1909) 

The gemmules aie single and closely adheient at the base of 
the sponge Their spicules areier} slender and minutely spined 

VI jS'. iiti atospongiUa) cogqim*', Annandale (W. China) Eec. 

Ind Mus.IjP 198(1910) 

The gemmules apparently lack microscleres They resemble 
those ot S. clemeniii, to ■« Inch the species is probably related, in 
other respects The skeleton-spicules are spiny and rather stout, 
the species being strongly developed at the two ends 

VII fii {Sti atos2)onqiUa') sumairana*' , "Weber (Malay Archipelago) 

Zool Ergebnisse einer Seise in FTiederlandisch Ost-Indien, 
1, p 38 (1890) 

Closely allied to indica (p 100) but with pointed skeleton- 
spicules 

VIII "Weltner (Philippines) Arch.Naturgescb 
1x1 (i), p 141 (1895). 

This species is remarkable for the great de' elopment of th e 
spines on the shaft of the gemmule-spicules. 
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IX Ephydatia 6o^or«n«s "Weber (Malaj Archipelago) Zool 

Ergebnisse einer Heise in Xiederfandisch Ost-Indien, i, 
p.33 (1890) 

The geinmule-spiciiles ha^e rather nanow flattish disks, the 
edge of -which is feebly but closely serrated 

X E. bUmbingta *, Evans (Malay Peninsula) Q J. Microsc Sci 

London, xln , p 81 (1901) 

The geminnles resemble those of JDosiha jiTumosa bat aie 
spherical There are no free microscleres 

XI Tulelia vesjMiium*, v. Martens (Borneo) Arch. Xatiirg 

Berlin, zxxn , p 62 (1868) 

Closely related to T vesparloides (p 189), but with spiny 
inegascleres 

As regards SpongUla dccijpuns Weber, from the Malay Archi- 
pelago, see p 97. 


ZZ. 

Hisiobx or 5CBX Stott or FnEsm^AiBB Sponges 

The bath-sponge was known to the Greeks at an early date, and 
Homer refers to it as being used for cleansing furniture, 
for expunging writing, and for ablationary purposes He also 
mentions its peculiar structure, “ with many holes ” “ Many 

things besides,” ivroto the Enghsh naturalist Kay in his ‘ Histona 
Plantarum ’ (1686), “ regarding the powers and uses of sponges 
have the Ancients . to them refer.” Bay himself describes at 
least one freshwater species, whicn had been found in an English 
river, aud refers to what may be another as having been brought 
from America In the eighteenth centuiy Linne, Pallas and 
other authors described the commoner European Spongilhdse in 
general terms, sometimes as plants and sometimes as animals, 
more usuallj* as zoophytes or “ plaut-animals ” partaking of the 
nature of both kingdoms. The gemmules w ere noted and referred 
to as seeds. The early naturalists of the Linnsean Epoch, 
howeier, added little to the general knowledge of the Spongiflidm, 
being occupied with theory in which theological disputes were 
involved rather than actual observation, and, notwithstanding the 
fact that tbe animal nature of sponges uas clearly demonstrated 
by Ellis t in 1765, it was not until the nineteenth century was 
well advanced that zoologists could regard sponges in an^hing 
like an impartial manner. 

One of tbe pioneers in the scientific study of tbe freshwater 
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foims was the late Di H J Carter, who commenced his investi- 
gations, and earned out a great part ot them, in Bombay with little 
ot the apparatus now consideied necessary, and wnth a microscope 
that must have been giossly detective according to modern ideas 
His long senes of papeis (1848-1887) published m the ‘Annals 
and Magazine of Natural Histoiy ’ is an enduring monument to 
Indian zoology, and forms the best possible introduction to the 
study ot the Spongillid® Even Ins earlier mistakes are instruc- 
tno, for they are due not so much to actual enors in observation 
as to a tnithful tiausciiption of what was obsened with faulty 
appaiatus 

Conteinporai y witli Caitei w’eie two aiithois whose monographs 
on the heshwatei spouges did much to advance tlie study of the 
group, namely, J 8 Boweibank, whose account of the species 
known at the time was published in the ‘Proceedings of the 
Zoological Society of London ’ in 1882, and the veteran 
American natuialist Mi. Edward Potts, w'hose study of the fresh- 
watei sponges culminated in his monograph published in the 
‘Proceedings of the Academy of Natural Sciences of Philadelphia’ 
111 1887 Caiter’s own re\ision of the group was published mthe 
‘ Annals aiicl Magazine ot Natural History ’ in 1881, The names 
of Vejdovsky, who prefaced Potts’s inonogi*aph with an account 
of the European species, and of Dybowsky, who published several 
important papers on classification, should also be mentioned, while 
Weltncr’s catalogue of the known species (1895) is of the greatest 
possible value to students ot the group 

Many authors ha\e dealt with the physiology, lepiod action 
and development of the Spongillidae, especially m recent years , 
Dr E Evans’s description of the larva of Spongilla lacusins 
(1899), and his account of the development of the geminule in 
Ephydatia hhmhincfia (1901), Zykoff’s account of the develop- 
ment of the gemmule and of the sponge from the gemmiile (1892), 
and Weltner’s obseivations on coloui and other points (189.3, 
1907), may be mentioned in particular. Laurent’s obse.vatioDs 
on development (1844), which were published m the ‘ Voyage de 
>a Bomte,’ and especially the exquisite plates which accompany 
them, have not received the notice they deserve, probably on 
account of their method of publication 


Litehatoue. 

The fullest account of the literature on the Spongillidse as yet 
published will be found in the first ot Weltner’s ‘Spongilli- 
denstudieii’ (Archiv fur Naturgeschiehte, lix (i), p 209, 1893) 
Unfortunately it contains no references of later date than 1892 
The following list is not a complete bibliography, but merely a 
list of books and papers that should prove of use to students 
of the Oriental Spongillidse. 
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GLOSSAEY OF TECHNICAL TERMS USED 
IN PART I. 


Amphioii (ad] ampihtoxous) 

Amphisti ongyh (adj ampki- 
st) nngj/lous) 

Basal memht one 
Bnotulate (subst or adj ) 
Bubble-cells , 


Ciliated (oi flagellated) 
chamber 

Collar-cell (choanocyte) 


JDei ma or ectodei mal layei 
JExhalent (oi effei ent) canal 

Fibres (skeleton) 

Flesh-spicules . 

Foramen 
Foramtnal tubide 

Genwmle 

Green corpuscles . . 


Hod-like spicules sharp at both ends 

Kod-bke spicules blunt at both ends 

A homy, structureless membrane found at 
the base of some sponges 

Spicule with a transverse disk at botli 
ends 

Spherical cells of the parenchyma the 
contents of which consist of a drop ot 
liquid covered by a thin film of proto- 
plasm 

A caMty lined with collai -cells 


Cell provided at one end with a mem- 
branous collar and a vibratile lash or 
fiagellum that spiings from within the 
coUai. 

A layer of flat cells anonged like a pave- 
ment on the surface of the sponge 

A tubular canal through which water 
passes from a ciliated chamber towards 
the osculum 


Thiead-like stiuctures that compose the 
skeleton of the sponge and are formed 
(in the Spongillidm) mainly of over- 
lappmg spicules 

Micioscleies (y v) that lie free in the 
paienchyma and the derma 


Vn onhce of the gemmule 

A homy tube that sunouuds the forn tTupa 
of some geinmules 


A mass of cells packed with food-material, 
buriounded by at least one homy coat, 
capable of letaining vitality in un- 
ia\ ourable conditions and finally of giv mg 
oiigiii to a new sponge 


Minute green bodies found inside cells of 
sponges and other animals and lepre- 
senting a stage in the hfe-histoi y of an 
alga {Chloiella) 
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Inhttlent (oi afferent) canal 

Megascleres 

Mtcrosclei es 

Monaion 

Osculum 

Osculai coUat 

Parenchyma 
Pavement layci 

Pneumatic coat 


Pore . 

Pore-cell [porocytc) 
Radiating Jihies 

Sotula 

Rotulate (subst or adj ) 
Spicule , 


Spongin 


Subdermal cavity 
Tiansieise fibres 
Tubelli/orm (of spicule) 


A tubular canal thiough ■which ■wrater 
passes from the evteiior to'wards a 
ciliated chamber 

The larger spicules that (m the Spongil- 
lidai) term the basis of the skeleton of 
the sx>onge 

Smallei spicules that lie free in the sub- 
stance oi tlie derma of the sponge, or 
are associated mtli the geminule 

(Of spicules) 1 a\ing a Mngle main axis, 
(of sponges) posses'mig skeleton spicules 
of this tjpe 

An aperture thioiigli which is ater is e]ected 
fiom the sponge 

A ring-shaped membrane formed bvan e\. 
tension of the deima round an osculum 

The gelatmous part of the sponge 

Adherent gemmules amngtd close together 
in a single laj er at the base of a sponge 

A homy or chitinous layei on the surface 
of tlic gemmule containing an -spaces 
If these spaces are of legular form and 
airaiigement it is said to be celMai , if 
they are minute and irregulai it is called 
g/ amdar 

A minute hole through which water is 
taken into the sponge 

A cell pierced bj a pore 

Fibres m the skeleton of a sponge that are 
Tertical or radiate from its centre 

A transi erse disk borne by a microsclere 

Spicule bearing one or two transi eise 
disks 

A minute mineral body of regular and 
definite shape due not to the forces of 
ciystoUization but to the activity of the 
Imng cell or cells in which it is formed 

The homy substance found in the skeletal 
framework and the covenngs of gem- 
mules of sponges Structures formed of 

this substance aic often referred to as 
chitinous 

A caiity immediately below the derma 
(? ®)* 

Fibres in the skeleton of a ^onge that run 
across bet'ween the radiating fibres 

Having a straight shaft ivith a transi erse 
disk at one end and a comparatii ely 
small Imob-like projection at the other 
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SYSTEMATIC LIST OF THE INDIAN 
SPONCILLIDiE. 


[Types, scliizotjpes, oi cotypes ha^e beea o'v.amined in the case 
of all species, «&c , whose names a’ e inaiked thus, * ] 


Genus 1 Spokoilla, Lamaick (1816) 

Subgenus A EusPOK<5rLi.A, Vejdoisky (1883) 

1 ? S lacuztris, auct (perhaps in N W India) 

I a 5 laoustna subsp reticulata », Annandale (1907) 

2. S pt olifei ens Annandale (1907) 

3 S alda*, Gaitei (1849) 

3 a alda var cei ehellata, Bowerbaiik (1863) 

35 8 alba vai benffolensis *, Annandale (1906) 

4 8 ctnei ea *, Cartel (1849) 

5 iS tiauancofica'^, Annandale (1909) 

6 8 hemephydatia* , Annandale (1909) 

7 jS c;afcri/b? nils* (Potts) (1882) 

Subgenus B Eunapius, J E Giay (1867) 

8 8 cat let t *, Carter (1849) 

8 a 8 carta i yar mollie *, nov 
85 iS carten var cava ♦, nov 

8 c 8 cai tei i vai lobosa *, nov 

9 a 8 jH ayihs subsp calcuttanu *, noi, 

9 5 8 /iafftlts\a.T decipicns, "Weber (probably Malaysian, 
not Indian) 

10 iS gemina *, sp nor 

II 5. a aasimma *, Annandale (1907) 

11a jS ciassisstina \ar ci osskm *, Annandale (1907). 

Subgenus O Stkatospokoilla, Annandale (1909) 

12 iS" widica*, Annandale (1908) 

13 jS bombayensis*, Caitei (1882) 

14 8 ultima *, Annandale (1910) 

Genus 2 Pecxispox&illa, Annandale (1900) 

1j P OMiea*, Annandale (1909) 

15 a P awieavar subspmosa*faa\. 
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Genus 3 Ephydatia, l^nmomonx (1816) 

16 E meyeni * (Gaiter) (1849) 

Genus 4 Dosiiia, J E Giay (1867) 

17 E plumosa* (Cfater) (IBUd) 

Genus ’i TnorHospoNGiLLA, Vejdovslcy (1883), 

T /atoHc/<tana*, Annandale (1907) 
]0 T pAillottiaua Annaiidale (1907) 

20 T, pennsylvamca * (Potts) (1882) 

Genub 0 Tubella, Cartel (1881) 

21 T vespai loulet, Annandale (1908) 

Genus 7 Coni ospongilla, noi 

22 C bill mamca * (Kulcpatiick) (1908). 

23 C lapidosa * (Annandale) (1908) 
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Order HALICHONDRINA. 

Siliceous monaxon sponges lu which the horny skeleton is much 
reduced or absent and the spicular skeleton is more or less definitely 
reticulate The microscleres are usually rod-like and rarely have 
moie than one main axis 


Family SPONGILLID^ 

SFO^OIl.LAI>£, J E Gray, P Zool Soc London, 1867, p 560 

Freshwater Halichondrina which at certain seasons produce 
gemtnules armed with peculiar microscleres Two distinct kinds 
of microaclere are often present, that associated with the gem- 
mule sometimes consisting of a vertical shaft at the ends of 
which transverse disks or rotul® are borne. There is always at 
least a trace of a subderinal cavity. 

Many authors divide the Spongillidse into two subfamilies 

Spungillin® (or Euspoiigilhnse), in which the gemmule-spicules 
have no transxerse lotulai, and Meyemnae (or Ephydatun»), m 
which they have rotules at one or both ends So gradual, how- 
ever, 18 the transition thit I find it difficult to decide in one 
instance to which of two genera, typical respectively of the two 
“ subfamilies, ' a species should be assigned Minchin in his 
account ot the Pnntera in Lankester’s “Treatise on Zoology” 
(1900) regards the SpongiUvdse merely as a subfamily of 
HeterorrhaphidiB, and there certainly are few differences of a 
definite nature between them and the marine family i or subfamilv) 
Eeniend®. 


Kty to the Indvtn Genera o;f Spongillidas 

I MicroscleiG". ■without tiansierse disks 

A Mierdscleres of the paieuchyiua Bimilar 
in geneial structuie to those of the 
gemniule, the latter without comb-like 
vertical row s of spines at the ends Spongilla, p 67 

11 Micioscleies of the <reininulp with comb- fp 106 

hive vertical rows of spines at both ends I uctibpongillX, 



66 


SPONGIZiLIl)^ 


U Some or all of the microscleres birotulate 
(Birotulate microscleres of one land only ) 

A. Micioscleres of the gcmmule birotulate*, the 

rotules with serrated or strongly sinuous 
edges , parenchyma spicules usually absent, 
nevei ot complicated structure 

B. Microscleres of the gemmule as in 

Ephydatia , microscleres of the paren- 
chyma consisting of numerous shafts 
meeting in different planes in a central 
nodule , 

C Microscleres as in Ephydatia except that the 
rotulsB of the gemmule - spicules have 
smooth edges 

1) Microscleres of the gemmule without a 
trace of rotules, those of the parenchyma 
birotulate! 

ni Micioscleres of the gemmule with a w'ell- 
developed basal rotule and a vertical shaft 
ending above in a mere knob 


Ephydatia, p 108 


Dosilia, p 110 

[P 1^3 

TnOCHOSPONQIilA, 

fnov , p 122 
COttVOSPONGlLLA, 

Tubedla, p 120 


The most distinct genus of Spongillid® not yet found in India 
13 Heteromeyema, Potts It is easily distinguished from all otheis 
by the fact that the birotulate spicules of the gemmule are of two 
^uite distinct kinds, which occur together on every niatuie 
gemmule Heteromeyema is represented by several American 
species, one of which has been found m Europe Acalle, J E 
Gray, which is represented by a single South Ameiican species 
{Spongdla lecurvata, Bowerbank), is related to Heteromeyema but 
has one kind of gemmule-spicule tubelliform, the other birotulate 
Piobably Uragmya, Oaiter, should be legarded as a subgenus of 
Trochospongilla with an unusually solid skeleton , it is peculiar to 
S Amenua Parmula, Carter ls=l)iuha. Gray) includes South 
American forms allied to TuheTUiy but with the shaft ot the gemmule- 
spicule degenerate and consisting of a mere projection in the 
centre of a shield-Iike body, which represents the lowei rotule 
The status of Potamolepis, Marshall, originally described from the 
Lake of Galilee, is very doubtful, possibly some or all of its 
species belong to the subgenus of Spongdla here called Stiato- 
spongilla (p 100) , but they are stated never to produce gemmules 
The same is the case as regards Pachydxctyim, Weltner, which 
consists of a single species from Celebes 

The sponges from Lake Baikal assigned by Weltner (Aich 
Naturg Ki (i) p 131) to the subfamily Lubomirskmse aie of 
doubtful position and need not be considered here , w \h\q Lessepsta, 
Keller, fioin one of the salt lakes on the Suez Canal, certainly 
does not belong to the family, although it is assigned to it by 
von Lendenfeld (Mon Homy Sponges, p 904(1889)) and sub- 
sequently by Minchin (Porifera, p 152, in Lankester’s Treatise 
on Zoology, part n (1900)) 
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G-enus 1 SPONGrILLA, Lammclc (Caiter emend ) 

Sponqilla, Lamaiclf, Histone des Ammauv sans Vertebres, ii, p 111 
(183G) 

Spongdla, Cailei, Ann Nat Hist (5) vn, p 86 (1881) 

JEnsponqtlla, Vejdoi sky, Abb Bulim Ges vii, p 15 (1883) 

SpongiUa, Potts, P. Ac Philad 1887, p 182 

Ttpb, Spongilla laciistiis, auctoiiim 

Spongillidas in winch the geminules have (noi mally) cylindrical 
or subeyhiidijc.ll spicules that aie shaip oi blunt at the ends, 
uitbout a distinct fraiisveise disk nr disks and without coinb-like 
vertical rows of spines 

The skeleton is vaiiable m stiucture, soinetiines being almost 
amorphous, sometimes having w ell-defined radiating and transverse 
fibres firmly compacted with spongin The skeleton-spicules are 
either sharp oi blunt at the ends Plesh-spicules are often absent, 
when present they are iieedle-like and resemble the gemmule- 
spicules in general structure, they have not even rudimentary 
rotules at their ends The geminules either lie free in the sub- 
stance of the sponge or are attached to its support , sometimes 
tliey adhere together in free oi attached groups 

Spongilla is undoubtedly the most primitive genus of the 
Spongillidas, its spicules showing less sign of specialization than 
those of any other genus included in the family As a fossil it 
goes b lek at any rate to the Upper Jurassic (p 52) 

GEOOBAPHiCAn Distbibution, — Cosmopolitan In most 
countries the majority of the freshwater sponges belong to this 
genus, but in Japan Ephydalia seems to predominate 


Key to the Indian Species of Spongilla 

I Gemmule provided witli a thick, ap- 
parently granular pneumatic coat in 
which the gemmule-spicules are ar- 
ranged tangentially or vertically (Sub- 
genus KiisponqiUa, P 69 ) 

A No foraminol tubme 

a Sponge blight green, soft and com- 

S ressible when fiesh, very fingile 
ly lacust) IS, p. 69. 

a' Sponge wliite oi grej', hard both 

Iresli and dij . alia, p 76 

B A foianiinal tubule piesent 
d Skeleton-spicules smooth 
/3 Gemmules free , gemmule - spi- 
cules arranged tangentially and 
bonzontnlly . pi ohfei ens, p 72. 
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/S' Gemmules free , gemmule-spi- 
cules arranged vertical Iv or 
nearly so m a single senes . 

/3" Gemmules firmly fixed to tlie 
support of the sponge, gemmule- 
spicules almost vertical, irregu- 
larly arranged, as a rule in more 
than one senes 

b'. Skeleton-spicules spiny or irregular 
in outhne 

/S'" Gemmule spicules tangential and 
honrontal, without rudimen- 
tary rotules 

/S"" Gemmule-spicules vertical or 
neatly so, often with nidimen- 
taiy lotules at the tips 

II Gemmules surrounded in several la^'ers 
by distinct polygonal air-spaces with 
chitinous walls (Suhgenus Eunapws, 
p. 86) 

A Gemmules smgle Skeleton- and 
gemmule-spicules smooth, pointed, 
not very stout 

B Gemmules hound together in pairs 
Skeleton friahle , skeleton-spicules 
slender 

0 Gemmules hound together m free 
groups of more than two or forming 
a "pavement-layer ” at the base of 
the sponge 

c Skeleton fhahle , skeleton-spicules 
slender 

c' Skeleton very hard and resistant, 
skeleton-spicules stout 

III Gemmules without or with inegulor 
pneumatic coat, corcredhy a chitinous 
membrane or membranes in which the 
gemmule-spicules he parallel to the 
surface (Subgenus Stratosmmgilla, 

p 100) 

A Skeleton spicules spiny or irregular m 
outline 

a Skeleton-spicules blunt, gemmules 
covered by a smgle chitinous 
membrane 

a' Skeleton-spicules sharp , gemmules 
covered by two chitmous mem- 
branes 

B Skeleton-spicules smooth 

Skeleton-spicules sharp , gemmule 
Spicules veiy irregular in form 


hemephydatta, p 82 

ti avancorica, p 81 

cinerea, p 79 
ct atenformis, p 83. 


cflj ten, p 87 
genmna, nov , p 97. 

fragdu,^ 95 
a assissima, p 98 


mdtea, p 100 
bombayensw, p 102 
ultima, 'p 104 
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Subgenus A EUSF0N6-ILLA, VejdovsJcy 

Euspongilla, Vejdovsky, Abli Buhin Ges xii, p 16 (1883) 

in Potts’s “Fiesli-Water Sponges,” P Ac Philad 

1887, p 172 

J?uspon^i//a, Weltnei, in Zaclianos's Tier- und Pflanzenwelt des 
SussVassers, i, p 210 (1891) 

Txpb, Spongilla laciistns, auctoiura 

SpongilliB in «hich the gemmules are covered with a tbiek, 
apparently- granular pneumatic coat A delicate membrane often 
occurs outside tins coat, but it is never thick or horny The 
gemmules usually lie tree in the sponge but sometimes adhere to 
its support , rarely they are fastened together m groups (c g in 
S aspvmsa, Potts) The skeleton-spicules are never very stout 
and the skeleton is always delicate 

The species in this subgenus are closely allied and must be dis- 
tinguished rather by the sum of their peculiarities than by any one 
character They occur in all countries in which Spongillidse are 
found. Seven Indian species may be recognized. 


1 Spongilla lacustris, atictonmu 

SpongtUa lacustns, Bowerbank, P Zool Soc London, 1863, p 441, 
‘ pi xx-vvni, fig 14 

Spongilla lacusti IS, Cexim, Aaa Nat Hist (5)vii, p 87(1881) 
Euspongtlla lacusti is, Veidovsky, m Potts’s “Fresb-Water Sponges,” 
P Ac Philad 1887, p 172 

SpongtUa lacustris, Potts, tbid , p 186, pi v, fig 1, pi vii, figs 1-6 
Euspongtlla lacwtli is, Weltner, m Zacbanas’sTier- und Pflanzen-welt 
des Susswassem, i, p 211, figs 36-38 (1891) 

Spongilla lacustris, id, Arch Naturg Ixi (i), pp. 118, 133-185 
(1895) 

SpongtUa lacustns, Annnndale, J Linn Soc, Zool, xxx, p 246 

(1908) > I > V 

[1 have not attempted to ^ive a detailed ay nonymy of this common 
species There is no means oi telling -whethei many of the earlier names 
given to forms or allies of iS lacustns are actual sy nonymis, and it would 
serve no useful purpose, so far as the fauna of India is concerned, 
to complicate matters by refemng to obscuie descriptions or possible 
descriptions of a species only represented iii Indio, so far ns we know, by 
a specialized local race, to which separate references are given ] 

Sponge soft and easily compressed, very brittle when dry, usually 
consisting of a flat or rounded basal portion of no gieat depth 
and of long free cylindncal branches, which droop when removed 
from the water , branches occasionally absent Colour bright 
green when the sponge is glowing in n strong light, dirty flesh- 
colour when it IS growing in the shade. (Even in the latter case 
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traces of the “gieen coipuscles” can be detected in the cells of 
the parenchyma ) Oscula star-shaped, of moderate size, as a rule 
rendered conspicuous by the furrows that radiate from them over 
the outer surface of the parenchyma below the external membrane , 
oscular collars well developed 

Skeleton reticulate, loose, with definite radiating and transverse 
fibres held together by a small quantity of spongin , the fibres 
slender but not extremely so 

Spicules. Skeleton-spicules smooth, sharply pointed, long, 
slender Plesh-spicules slender, coveied with small spines, 
sharply pointed, nearly straight Gemmule-spicules resembling 
the flesh-spicules but shorter and as a rule more strongly curved, 
sometimes bent so as to form semiciicular figures, usually pointed 
somewhat abruptly , then spines relatively longei than those of 
the flesh-spicules, often curved backwaids, especially near the 
ends ot the spicules, at which points they are often longer than 
elsewhere. 

Oemmules usually numerous in autumn, lying free in the sponge, 
spherical, variable in size but usually rather large, as a rule covered 
with a thick granular coat in which the spicules are arranged 
tangentially ; a honzontal layer of spicules often present in the 
external membrane , the granular coat and its spicules occasionally 
deficient No foraminal tubule, its place sometimes taken by 
an open, bowl-shaped chitinous structure the base of which is m 
continuity with the inner chitinous coat of the gemmule 

S lacustris is an extremely variable species, varying in the size, 
proportions and shape of its spicules, in its external form and in 
the size and structure of the gemmule. A considerable number 
of varieties have been described from different parts of Europe 
and N America, but some of these may represent distinct but 
closely-allied species , descriptions of most of them w ill be found m 
Potts’s “ Eresh-Water Sponges.” The embryology and the earlier 
stages of the development from the egg haie been described m 
great detail by Evans (Quart J Micr Sci (n s ) xlii, p 363 
(1899)), while the anatomy and physiology are discussed by most 
authors who have written on these featuies in the Spongillidss 

TrPB — ^It IS impossible to say who whs the first authority to 
use the name Sponqtlla lanistns m the sense in w’hich it is used by 
recent authors No tj’pe can therefore be recognzied 

GEOOiiArHiCAL DiSTBiBUXioir — S lacustns occurs all over 
Europe and N America and is probably the commonest species in 
most parts of both continents It h.is also been found in Northern 
Asia and may occur in the Himalayan lakes and in the north-west 
of India 
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1 a. Subspecies reticulata*, Annandale 

Spongilla leUculata, Annaadale, Rec Ind Mua i, p 887, pi xiv, 

Spmgtlla lamisti is subspecies reticulata, id , T US Mus xxxvii, 
p 401 (1909) 

This race differs from the typical S lacustns m the following 
particulars — 

(1) The bi'anches are always compressed and anastomose 

freely when well de\ eloped (fig 5, p 37) ; 

(2) the skeleton-fibres are finer ; 

(3) the skeleton-spicules are longer , 

(4) the gemmule-spicules are longer and more slender and are 
' never strongly bent. 

As regards the form of the skeleton- and gemmule-spicules and 
also that of the branches the subspecies reticulata resembles 
S alba rather than S. lacusti is, but owing to the fact that it 



agrees with S Incustns in its profuse production of branches, in 
possessing green corpuscles and m its Iragihty, I think it should 
be associated with that species. 

The branches are sometimes broad (fig 6, p 37), sometimes 
very slender In the latter condition they resemble blades of grass 
growing in the water 

Ttpb m the Indian Museum ; a co-type in the British Museum. 
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GeogbaphioaIi DiBTBiBUTioir — All over Eastern India and 
Eunna, also in the Bombay Presidency Localities — BengaIi, 
Port Canning, Ganges delta , Enjsliahi (Eampur Bhuha) on the 
Ganges, 150 miles N ot Calcutta {Annandale) , Pun district, 
Orissa {Annandale) , E Jhar.ii, Siiipur, Saran district, Tirhut {M 
Mackenzie) Maubas Pbesiubncy, Madias (town) {J It Hender- 
son) Bombay PBESII)E^CY, Igatpun, W Ghats {Annandale) 

Biology — This subspecies is usually found in small masses 
of watei, especially in pools of inin-water, but Mr Maclien/ie 
found it groMing Iu\uiianfly in the Jliaiai at a time of flood in 
September It is very abundant in small pools among the sand- 
dunes tliat skirt the greater part of the east coast of India Here 
it grows with great rapidity during the “ rams,” and often becomes 
desiccated even more rapidly as soon as the rain ceases As early 
in the autumn as October I have seen masses of the sponge 
attached, perfectly dry, to glass growing in the sand near the 
Sur Lake in Orissa They were, of course, dead but preserved a 
life-like appearance. Some of them measured about six inches 
in diameter At Poit Canning the sponge gious during the rams 
on the brickwork of bridges over ditches of brackish water that 
dry up at the beginning of winter, while at Eajshahi and at 
Igat])uri I found it -at the edges of small ponds, at the latter place 
in November, at the former in February Specimens taken at 
Madras bv Dr Henderson dunng the rains in small ponds in 
the sand contained no gemmules, but these structures are very 
numerous in sponges examined in autumn or winter 

Numerous laivae of Sist/ia indica (p 92) were found in this 
sponge at Ba 3 slijibi Unlike those obtained from S alba, they 
had a green colour owing to the green matter sucked from the 
sponge in their stomachs The coralloides phase of Flumatella 
fruiicosa (p 219) was also found in S lacusti is siibsp i etieulaia at 
Enjshahi 

So far as my experience goes, this subspecies has always a bright 
green colour due to the presence of “green corpuscles,” even 
when it IS growing in a pond heavily shaded by trees or under the 
aich of a small bridge Probably the more intense light of India 
enables the corpuscles to flourish in situations m which in Europe 
they w ould lose their chlorophyll 


2 Spongilla proliferens *, Annandale 

Sponqilla cineiea, Weber (nec Carter), Zool Ergeb Niederl Ost- 
Ind vol 1 , pp 35, 46 (IStK)) 

Sponffilla 2 n o/i/ief ens, Annandale, J Asiat Soo Bengal, 1907, p 16, 
fig ] 

Sponfftlla prolifetens, id /"Rec Ind Mus i, pp 267,271 (1907) 

Sponge forming soft, shallow cushions rarely moie than 10 cm 
in diameter on the leaies of water-plants, or small irregular 
masses on their roots and stems. Colour bi ght green Oscula 
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modernfe, flat, surrounded by deep, cone-shaped collars ; radiatmg 
furrows and canals in the parenchyma surrounding them often 
deep. External pores contained iiorinallv in single cells The 
surface frequently covered by small rounded buds , true branches 
if present more or less flattened or conical, always short, as a rule 
absent 

Skeleton loose, feebly reticulate at the base of the sponge , trans- 
veise fabres slender in the upper part of the sponge, often scarcelv 
recognizable at its base. Very little spongm present. 

Sjncules. Skeleton-spicules long, smooth, sharply pointed , the 
length on an average at least 20 times the greatest bieadth. often 
more. Elesh-spicules slender, gradually pointed, nearlv stiau^iit, 
covered with minute straight or nearly straight spines Gemmule- 
spicules very similar, but usually a little stouter and often blunt 
at the ends, their spines rather longer than those on the flesh- 
spicules, usually more numerous near the ends than in the middle 
of the spicule, slightly i etroverted, those at the extreme tips often 
so arranged as to suggest a rudimentary rotule 



Fig 9 — Gcmmule of SpongiUa jnoUfcrrn^ is seen in optical section (from 

Calcutta), X 140 


Gemmitles usually numerous, lung free near the base of the 
sponge, lerv variable in size, spheiical, sui rounded bv a thick 
grt-iiHilar layer in which the spicules, which aie alw.avs len 
numerous, are arnanged tingentially, their position being more 
neai the \ortical than the horizontal, a few liorizont.al spicules 
usually prespiit on the external snrf.aco of the pemmnle, which 
frequent !j has a ragged appearance owing to some of llic tangential 
spicules protruding furthei than othei-s Fominiiial tubule stout, 
c) Findneal, usually somewhat contorted, its onfice iiregulnr in 
outline Sometimes moix' than one foramen present 
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£i probferens can be distinguished from all forms of jS. lacusins- 
and S alba by the fact that its gemmules possess a foramiiial 
tubule , from S cmerea it can be distinguished by its colour and 
Its smooth skeleton-spicules, and from travanconca by its free 
gemmules I hare been enabled by the kindness of Frof Max 
Weber to examine specimens from Celebes and Java identified by 
him as S. cmerea, Carter, and have no doubt that they belong to 
iny species 

Typn in the Indian Museum, a co-type in the British 
Museum 

GeoghaphicaIi Distbibutiok — All oier Eastein India and 
Burma , also in Cochin ou the west coast , Ceylon , W China ; 
Java, Elores and Celebes LoeahUes — Bengal, Calcutta and 
neighbourhood {Annandale) , Berhampore, Murshidabad district 
(B E Lloyd) Ass ah, Mangal-dai near the Bhutan frontier 
(S W. Kemp) Majbbas Pbesidenox, Madras (town) and neicli- 
bourhood {J. R Henderson), Eambha, Qanjam district {Annan- 
dale) , Bangalore, Mysore (alt ca. 3000 ft ) (Annandale) , 
Brnakulam and Tiichur, Cochin (G MaiTiat) Bitbha, Bangoon 
(Annandale, J Coggtn Bi own) , Prome, Upper Burma (J. Coggin 
Blown), Kawkareik, Amherst district, Tenassenm (Annandale) z 
CfiTLOifr, between ' Maradankawela and Calapita-Cala, North 
Central Province ( Willey) Mr J Coggin Brown has recently 
brought back specimens from Yunnan 

Biologt — S pi oliferens is usually found in ponds which never 
dry up ; Prof Max Weber found it in small streams in Malaysia. 
It IS common in India on the leaies of Valhsnena and Ltmnan- 
themum, on the roots of Fistia siratiotes and on the stems of rushes 
and grass So far as I have been able to discover, the life of the 
individual sponge is short, only lasting a few weeks. 

Sexual reproduction occurs seldom or never, but reproduction 
by means of buds and gemmules continues throughout the year 
The former is a rare method of reproduction in most Spongillid® 
but in this species occurs normally and constantly, the buds being 
often very numerous on the ^external surface They arise a short 
distance below the surface as ^thickenings in the strands of cells 
that accompany the radiating fibres ot the skeleton As they 
grow they push their way up the fibres, forcing the externiu 
membrane outwards The membrane contracts gradually round 
their bases, cuts off communication between them and the parent 
sponge and finally sets them adntt. No hole remains w hen this 
takes place, for the membrane closes up both round the base of 
the bud and over the aperture whence it has emerged 

The newly liberated bud already possesses nuineious minute 
pores, but as yet no osculum, its shape exhibits considerable 
variation, but the end that w'aa farthest from the parenNsponge 
before liberation is always more or less rounded, while the 
end IS flat. The size also vanes considerably Some of the Mils 
float, others sink Those that float do so either ow'ing to their 
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shape, which depends on the degree ot development they have 
reached before liberation, or to the fact that a bubble ot gas is 
produced in their interior. The latter phenomenon only occuis 
when the sun is shining on the sponge at the moment they are 
set free, and is due to the action ot the chloioph}!! ot the green 
bodies so abundant in certain of the parenchyma cells ot this 
species It the liberation ot the bud is deln}''ed ratbei longei than 
usual, numbers ot fLesli-spicules aie produced towards the ends ot 
the piiDiary skcleton-hbres and spread out in one plane so as to 
haie a tnn-like outline, in such buds the foim is inoie flattened 
and the distal end less rounded than m otheis, and the superficial 
area is relatively great, so that thej' float more readilj Those 
buds that sink usually fall in such a way that their pioximal, 
flattened end comes in contact with the bottom or some suspended 
ob]ect, to which it adheies Sometimes, however, owing to 
iiregularity of outline in the distal end, the proximal end is 
uppermost In this case it is the distal end that adheres Which- 
ever end IS uppermost, it is m the uppermost end, or as it may 
now be called, the upper surface, that the osculum is formed 
Water is drawn into the j'ouiig sponge through the pores and, 
finding no outlet, accumulates under the external membrane, the 
subdernial cavity being at this stage even larger than it is in the 
adult sponge Immediately aftei adhesion the 3 'oung sponge 
flattens itself out This process apparently presses together the 
w'ater in the subdernial cavity and causes a large pait of it to 
accumulate at one point, w'hich is usually situated near the centre 
of the Upper surface A transparent conical projection formed ot 
the external membiane aiises at this point, and at the tip of the 
cone a white spot appears "W^bat is the exact cause of fliis spot 
I ha>e not yet been able to ascertain, hut it maiks the point at 
which the imprisoned watei breaks through the expanded mem- 
brane, thus forming the fiist osculum Before the aperture is 
formed, it is already possible to distinguish on the surface of the 
parenchj^ma numerous channels radiating from the point at which 
tlm osculum will be foimed to the periphery of the young sponge 
These ^annels as a rule peisist in the adult organism and result 
from the fact that the iiihalent apertuies are situated at the 
penphery, being absent from both the proximal and the distal ends 
or the bud In the case ot floating buds the course of develop- 
ment IS the same, except that the osculiiin, as 111 the ease of 
development from the gemmule in other species (see Zykoff, Biol. 

Centrbl. xn, p 713, 1892), is usually foimed before adhesion takes 
place 

The sponge of S jpiohfejens is usually too Small to afford 
shelter to other animals, and I have not founa in it any of those 
commonly associated with S caitei i and S alba 

Owing to its small size S inohfeiens is more easily kept 
alive m an aquarium than most species, and its production 
of buds can be studied in captnity In captivity a curious 
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phenomenon is manifested, viz the production of extra oscula 
often in laige numbers This is due either to a feebleness in the 
currents of the sponge which makes it difficult to get nd of waste 
substances or to the fact that the canals get blocked The 
effluent water collects in patches under the external membrane 
instead of making its way out of the existing oscula, and new 
oscula are formed over these patches iii much the same way as the 
first osculum is formed in the bud. 


3 Spongilla alba • Cartet 


Spmgdla alha, Carter, J Uombay Asiat Soc in, p 32, pi i, iio- 4 
& A.nn Nat Hut (2) iv, p 83, pi in, hg 4 (1849) " 

Spoju/tUa aUia, lloweibnuk, P Zool Soc London, 1863, p 468 
pi xxxviii, fig 15 

Spont/tlht alia, Carter, Ann Nat Hist (6) vii, p 88 (1881) 

Spongilla alba, Petr, Ilozp Ceske Ak Praze, Trida, ii, pi i, fins 3-6 
(1899) (text in Czech) > » r . b 

Sptmqtlla alba, Annandale, Rec Ind Mus i, p 388, pi xiv. fie 2 
(1907) ^ ® 


Sponge forming masses of considerable area, but never of more 
than moderate depth or thickness Surface smooth and undulating 
or with irregular or conical projections , sponge hard but brittle , 
colour white or whitish , oscula of moderate or large size, nevei 
lery conspicuous; radiating furrows absent or very short ; external 
membrane adhering to the substance of the sponge 

Shelelon forming a moderately dense network of slender radi- 
ating and transverse fibres feebly held together; little spongiu 
present , the meshes much smaller than in S, laciistris or S pto- 
hferem 

Spicules Skeleton-spicules smooth, sharply pointed, slender, 
feebly cuived Gemmule-spicules (fig 8, p *71) slender, cylin- 
drical, blunt or abruptly pointed at the ends, feebly carved, bearing 
relatively long backwardly directed spines, which are usually more 
numerous at the ends than near the middle of the shaft Plesh- 
spicules very numerous in the parenchyma and especially the 
external membrane, as a rule considerably more slender and more 
sharply pointed than the gemmule-spicules, covered with ctraight 
spines which are often longer at the middle of the shaft than at 
the ends ' 

Oemniules usually of large size, with a moderately thick granular 
layer , spicules ne\ er very numerous, often lying horizontally on 
the external siirf.ice of the geminule as well as Lingentially in the 
gianular layei , no foraminal tubule, a foraminal cup sometimes 
piesent 


3 a Var cerebellata, Bovei bank 

SpongtUa cet ebelkita, Bowerbank, P Zool Soc London, 1863, p 466, 
pi x\zvin, bg‘ 16 

SpongtUa alha var. cet ebellata. Carter, Ann Nat Hist (6) vii, p 88 
(1881) 
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SpongtUa cerehelfaia, Weltner, Arch Niitui^ Ixi (i), p. 117 (1895) 

Spongilla cetebeUata, ICirLpatrick} Ann Nat Hist (7) xx^ p 523 
(1907). 

This variety is distinguished from the typical form by the total 
absence of flesh-spicules The gemmule-spicules are also more 
numerous and cross one another more regularly 

3 6. Var bengalensis *, Annandale. (Plate I, figs 1-3 ) 

Sponi)ilhi lacustns lar benegalensts, Annandale, J Asint Soo. 
Bengal, 1906, p 66 

SpongtUa alba y«T manna, id, Rec Ind Mus i, p 389(1907) 

The sponge is either devoid of branches or produces irregular, 
compre‘>sed, and often digitate processes, sometimes of consider- 
able length and deluacv Flesh-spicules are usually present 
throughout the sponge, but are sometimes absent from one part 
of a specimen and present in others Some of the gemmules are 
often much smaller than the others Perhaps this foim should be 
regarded as a phase rather than a true variety (see p 18). 

All forms of £S alba can be distinguished from all forms of 
iS laenstns bv the much closer network of the skeleton and by the 
consequent hardness of the sponge, also by the complete absence 
of green corpuscles 

Ttpes The n pes of the species and of the var cerehellata are 
in the British Museum, with fragments of the former m the 
Indian Museum , that oF var bengalensis is in the Indian Museum, 
« ith a co-type in London. 

G-eogbaphicai. DiSTBiBUTioir — India and Egypt Localities — 
Boubax PkEsidekox, island of Bombay {Caiter), Igatpiin, W. 
Ghats (Annandale) B£^'GAIl, Calcutta, Port Canning. Ganges 
delta (lar bengalensis) (Annandale) , Garia, Salt Lakes, nr Calcutta 
(tar bengalensis) (B L Chaudhun)^ Chilka Lake, Ori«sa (var. 
bengalensis (Gopal Clnindet Chatterger) : M abbas PsESiDEiror, 
Bambh*}, Gaiijam district (Annandale) i Nizam's Tebbitobx, 
Aurangabad (Boiveibank, var ceiebellata) The var. cerehellata has 
also been taken near Cairo 

Biology — The typical form of the species is usually found 
growing on rocks or bricks at the edges of ponds, while the 
variety bengalensis ahuiinds on grass-roots in pools and swamps of 
brackish wafer in the Ganges delta aiidhao been found on mussel- 
shells (Modtola jnikinsi, Preston) in practically salt water in the 
Chilka Lake. Carter protured the typical form at Bombay on 
stones w'hich were only covered for six months in the year, 
and “ temporarily on floating objects ” In Calcutta this form 
flourishes in the cold weather on artificial stonew-ork m the 
“ tanks ” together « ith carten, JS fragihs, Ephydatia meyeni, 
and Troehospongtlla latonehiana 

The variety bengalensis is best known to me as it occurs in 
certain ponds of brackish water at Port Canning on the Mutlah 
Eiier, W'hich connects the Salt Lakes near Calcutta w'lth the sea 
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It appears in these ponds m great luxuriance e\ery year at the 
beginning of the cold weather and often coats the whole edge for 
a space of several hundred, feet, growniig in irregular masses 
which are more or less fused togetlier on the roots and steins of a 
species of gra'<s that flourishes in such situations Apparently 
the tendency foi the sponges to form branches is much more 
marked iii some years than in others (see PI I, figs 1-3) The 
geminiiles geiininate towards the end of the “rains,’ and large 
masses of sjionge are not foiined much before December At 
this season, how ever, the level of the w’ater in the ponds sinks 
considei ably and many ot the sponges become dry If high winds 
occur, the diy sponges are bioken up and often earned for con- 
siderable distances ovei the flat suiiounding country In January 
the gemmules floating on the surface of tlie ponds foiin a legular 
scum S alba vai benqalensis is the only sponge that occurs in 
these ponds at Poit Canning, but S lacut.tns, suhsp reticulata, 
IS occasionally found with it oii brickwork in the ditches that 
dram off the w ater from the neighbouring fields into the ISIutlah 
estuary The latter sponge, how'ever, perishes as these ditches 
dry up, at au earlier period than that at w'hich S alba reaches its 
maximum development 

The larvjB of Sisyi a vuhea are commonly found in the oscula of 
the typical form of iS alba as well as in those of S lacustm suhsp 
reitculata, and S cat tei i , but the compact structure of the sponge 
lendeis it a less suitable residence for othei incolce than S cartel i 

In the vaiiety hengalensis, as it grows in the ponds at Port 
Canning, a large number of arthropods, molluscs and other 
small animals take shelter Apart from protozoa and rotifers, 
which have as }et been little stodied, the following are some of 
the more abundant inhabitants of the sponge — ^The sea anemone, 
Sagaitia sdnllenana suhsp evul (see p 140), which frequently 
occurs in very large numbers in the broader canals, the free- 
living nematode, OncJiolaimus tndzeus* * * § , which makes its W'ay m 
and out of the oscula, molluscs belonging to several species of 
the genus Coibula, which conceal themselves in the canals but 
are sometimes engulfed in the growing sponge and so perish, 
young individuals of the crab Varuna htterata, which hide among 
the branches and ramifications of the larger sponges together with 
several small species of prawns and the schizopod JHacrqpsis 
orientalis t , the pecular ampliipod Quadnvisto hengalensis J, only 
know Q from the ponds at Port Canning, which breeds in little 
communities inside the sponge; a small isopod§, allied to 


* O von Linstow, Ecc. Ind Mua i, p 45 (1907) 

+ W M Tattersall, ihtd , u, p 236 (1008) 

J T E R. Stebbmg, i6id , 1, p 160(1907), nndlSr Annandale, , n, p 107 

(1903) . r j 

§ Mr Stebbing has been bind enougb to examine -specjmcns of this isopod, 
■which he will shortl} describe in the ^^corils of the Indian JIiiMum 3 ura/- 
Acn, its nearest ally, was originally desenbod from the Gulf of iwnaar, where 
it was taken in a tow-net gathering (sec Stebbing in Herdmans Beport on the 
Ceylon Pearl PHshencs, pt. iv, p 31 (1905)) 



SPONGILIA 


79 


Spha}oma toallen, Stebbing, the larva oE a may-fly, and those oE 
^it least two midges (Chiionoiiiidse) 

The peculiarly mixed natuie (maiineand lacustrine) oE the Eauna 
associated with S alba in the ponds at Port Canning is well 
illustrated by tins list, and it only remains to be stated that little 
fish (ffo&iMS alcockii, Barbus siigma, HaplocJnlus vielanostigma, 
H panchax, etc) are ^er 3 ’■ common and feed readily on injured 
sponges. They are apparently unable to attacic a sponge so long 
jis its external inembiaue is intact, but if this membrane is broken, 
thej' swarm round the sponge and devour the parenclijuna greedilj’’ 
In tresh water one of these babes {Qobnis alcocTai, see p 94) laj's 
its eggs in sponges 

The chief enemy of the sponges at Port Canning is, however, 
not an animal but a plant, iiz., a green hlanientous alga which 
grows inside the sponge, penetrating its substance, blocking up its 
canals and so causing it to die Similar algae hai e been described 
as being beneficial to the sponges in whicli thej’^ grow T, but my 
experience is that they me deadly enemies, foi tlie growth of such 
algae is one of the difficulties wdiich must be fought in keeping 
sponges alive in an aquarium The alga that grows in S alba 
often gives it a dark green colour, w'hich is, however, quite 
different from the bright green caused bj' the presence of green 
corpuscles The colour of healthy specimens of the variety 
hengalerms is a rather dark grey, which appears to be due to 
minute inorganic particles taken into the cells of the parenchyma 
from the exceedingly muddy w'ater in which this sponge usually 
grows If the sponge is found in clean water, to whichever 
variety of the species it belongs, it is nearly white with a slight 
yellowash tinge Even when the typical form is growing m close 
proximity to /S prohferens, as is often the case, no trace of green 
corpuscles is found in its cells 

4 SpongiUa cinerea *, Carter 

Spongilla cincj ca. Carter, J Bombay Soc in, p 30, pi i, 5, & 
Ann Nat Hist (2) iv, p 82, pi in, fig 6 (1849) 

Spongtlla cmeiea, Boweibank, P Zool Soc London, 1863. n 468. 
pi xxxvin, bg 19 » > r I 

Spongtlla cmei ea, Carter, Ann Nat Hist (5) vii, p 263 (1881) 

Spionge forming large, flat sheets, never more than a few milli- 
metres in thickness, without a trace of branches, compact but ver 5 >^ 
friable, of a dark gieyish colour , oscula small and inconspicuous 
or moderately large, never prominent, membrane adhering closely 
to the sponge 

Skeleton with well-defined but slender radiating fibres, which 
contain very little spougm , transverse fibres close together but 
consisting for the most part of one or tw o spicules only 

t See M. and A Weber in M. Weber’s Zool Ergeb Niederl Ost-Ind vol i 
gp 48, pi T (1890) ’ 
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Sjpicules Skeleton-spirules short, slender, sharply pointed, mi- 
nutely serrated or irregular in outline, almost straight Gemmule- 
spuules very small, lather stout, cylindrical, pointed, covered 
■with relatively long and stout spines which are either straight or 
directed towards the ends ot the spicule !Flesh-spicules fairly 
numerous in the external membrane but by no means abundant in 
the parenchyma, very slender, gradually pointed, eovered uniformly 
with minute but distinct spines 

Gemmules very small, only visible to the naked eye as minute 
specks, as a rule numerous, free in the substance of the sponge^ 
each provided with a slender foiaminal tubule and covered with a 
thick granulai coat in which the gemmule-spicules are arranged 
almost horizontally , a hoi i/ontal layer of spicules also present on tlie 
external surface ot the genimule , gemmule-spicules very numerous^ 

This sponge is easily distinguished from its Indian alliea 
by the form of its skeleton-spicules, which are, ns Buwerbank 
expresses it, ** subspined”, that it to say, under a high power of 



Fig 10 — Gemmules and fragment of the sk^eton of SpongiUa mnerea (from 

type specimen), X 35 

the microscope their outline appears to be very minutely serrated,, 
although under a low power they seem to he quite smooth The 
spicules also are smaller than those of S alha, the only species 
with which S etnerea is likely to be confused, and the gcmmule 
has a w ell-developed foraminal tubule , the skeleton is much closer 
than in /S prolifer ms 

Type in the British Museum , a piece in the Indian Museum 
GEOGKAPHiOAii DiSTBiBUTioN — S cinerta is only known from 
the Bombay Presidency Carter obtained the original specimens 
at Bombay and the only ones I have found were collected at Nasik, 
which IS situated on the eastern slopes of the Western Ghats, 
about 90 miles to the north-east 

Bioxoqx — Carter’s specimens were growing on gravel, rocks 
and stones at the edge of “ tanks,” and were seldom covered for 
more than six months in the year. Mine were on the sides of a 
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stone conduit built to facilitate bathing by conveying a part of the 
•water of the Godaveri River under a bridge. They were accom- 
panied by Spongilla indiea and Cot vospongilla lapidosa (the only 
other sponges I have found in running water in India) and in the 
month of November appeared to be in active growth 

5 SpongiUa travancorica Antutndale 

fiaoancoiica, Annandale, Rec Ind Mus iii, p. 101, pi. xii, 
fig 1 (1909) 

Sponge small, encrusting, without bi-auches, hard but brittle , 
its structure somewhat loose , coloui dirty white Dermal mem- 
brane in close contact with the skeleton , pores and oscula incon- 
spicuous. Surface minutely hispid, smooth and rounded as a whole. 

Skeleton consisting of moderately stout and coherent radiating 
fibres and well-defined transverse ones ; a number of horizontal 
megascleres present at the base and surface, but not arranged in 
any definite order No basal membrane 


A B 



Fig 11. — Microacleres of SpongiUa fiavancorica 
A=Genimule-8picule8 , B=flesh-&piLUIe8 (from type specimen), x, 240. 

Spicules Skeleton- spicules smooth, pointed at either end, 
moderately stout, straight or curved, sometimes angularly bent ; 
curvature usually slight Free microscleres abundant in the 
dermal membrane, slender, nearly straight, gradually and sharph 
pointed, profusely ornamented with short straight spines, which 
are much moie numerous and longer at the middle than neai the 
ends Gemmule-spicules stouter and rather longer, cjlmdncal, 
teiminating at each end in a sharp spine, ornamented with shortei 
siiuies, which are moie nuineioiis and longer at the ends than at 
the middle , at the ends they are sometimes diiected backwards 
without, howevei, being cuned 

Gemnmles firmly adherent to the support of the sponge, at the 
base of which they form a layer one gemmule thick , each provided 
with at least one foraimnal tubule, which is straight and conical 
two tubules, one at the top and one at one side, usualh present 
Granular layer well developed Spicules arranged irregularly in 
this layer, as a rule being more nearly vertical than honzoiital biit 
pointing in all directions, not confined externally by a membrane , 
no external layer of horizontal spicules. 
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Measw emenis of Spicules and Gemmules. 


Length of skeleton-spicules 
Grreatest diameter of skeleton-spicules 
Length of free microscleres 
G-reatest diameter of free micioseleies 
Length of gemmiile-spicules 
Diameter of gemmule-spicule 
„ „ gemmule 


0 289-0 374 mm 
0 012-0 016 „ 
0 08 -0-096 „ 

0 002 mm 

01 -0116 „ 
0 008 min 

0 272-0 374 „ 


Tins species is easily distinguished from its allies of the sub- 
genus Euspongilla by its adherent gemmules with their (usually) 
multiple apertures and rough external surface 
TxPi! in the collection of the Indian Museum. 

Habitat Backwater near Slmsthancottah, Travancore, in 
slightly brackish water; on the roots of shrubs growing at the 
edge ; November, 1908 (Annandale) 

The specimens \i ere dead when found. 


6 Spongilla hemephydatia *, Annandale 

SpongiUa hemephydatw^ Annandale, Bee Ind Mus iii, p 275 
(1909) 



X240 

Rg 12 — Goiuinule and epicules of SponqiUa hemcphgdatiu 
(from typo opcciinen) ‘ 

Sponge soft, fragile, amorphous, of a dirty yellow tolour, 
with large oscula which are not conspicuously raised nooie the 
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surface but open into very wide horizontal channels in the sub- 
stance ot the sponge. The oscular collars are fairly well developed, 
but the subepidermal space is not extensive 

Skeleton diffuse, consisting of very flue radiating fibres, which 
are crossed at wide and irregular intervals bj still finer transverse 
ones , very little chitinoid substance present 

Spicules Skeleton-spicules smooth, slender, sharply pointed at 
both ends, neaily straight Wo true flesh-spicules Gemmiile- 
spicules straight or nearly so, cylindrical, or constricted in the 
middle, obscuiely pointed or blunt, clothed with short, sharp, 
straight spines, uliich are very numerous but not markedly 
longer at the t\i o ends , these spicules frequently found free in 
the parenchyma 

Gemmules numerous, small, free, spherical, yellow, with a well- 
de\ eloped granular coat (in which the spicules are arranged almost 
horizontally) and external to it a fine membrane which in pre- 
served specimens becomes puckered owing to unequal contraction , 
each genimule with a single aperture provided with a straight, 
rather wide, but very delicate foraminal tubule 


Measurements of Spicules and Gemmules 


Length of skeleton-spicule 
Breadth of sheleton-spicule 
Length of gemmule-splcule 
Breadth of gemmule-spicule 
Diameter of gemmule 


0 313 mm. 

0 012 „ 

0 062 „ 

0 004 „ 

0 313-0 365 inm 


This sponge in its general structure bears a very close re- 
semblance to Spongtlla a atenfoi'mis 

Txpb in the collection of the Indian Museum. 

Habitat Growing on weeds at the edge of the Sur Lake, 
Orissa, October 1908 Only one specimen w'as taken, together 
M ith many examples of S lacustrts subsp. reticulata, S. carten and 
crassissima 


7 Spongilla craterifornus ♦ {Potts). 

Megema cratei tforma, Potts, P Ac Philad 1882, p 12 

Meyenta ci atenfonms, id , ibid 1887, p 228, pi v, fig 6, pi x, 
tip 5 

^JSphydatia eratenformis, Hanitsch, Nature, li, p 611 (1896) 

Ephydatia cratei if oi mis, Weltne*- Arch Naturp Ixi (i), pp 122, 
184 (1895) 

? Ephydatia ciatei ifm mis, Hanitsch, Irish Natural iv, p 125. pi iv, 
fig 6 (1895) 

Ephydatia indica, Annnndale, J Asiat Soc Bengal, 1907, p 20 
(figures pool) 

Ephydatia tndica, id, Rec Ind Mus i, pr 272, 279, 388, 391 
(1907) 

Ephydatia c; a^eri/oi nits, Schorff, Htirimean Animals, p 34(1907) 

Ephydatia ci atei iformts, Annandale, P US hi us xxxvii, p 402, 
fig 1 (1909) 

62 
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Sponge very fragile, fonmng soffc irregular luasses on the roots 
and stems of water-plants, between which it is sometimes stretched 
as a delicate film, or thin layers or cnshions on fiat surfaces Oscula 
large, flat, circular, or ot irregular shape, opening into broad 
horizontal canals, which at their distal end are superficial and 
often covered by the external membrane only Colour white, 
yellowish, greyish, or blackish. 

Skeleton very delicate ; radiating fibres rarely consisting of more 
than two parallel spicules ; transverse fibres far apart, frequently 
consisting of single spicules , very little spongin piesent 



Fig 13 — Spicules of Sjpongtlla craiertformts 

A Fi om specimen taken in J itly in a tank on the Calcutta maidan B From 
t} pe specimen of Ephgdafta tndica taken in the Indian Museum tank in 
winter Both figures X 240 


Spicules Skeleton -spicules feebly curved, slender, as a lule 
irregular in outline, soinetiiues almost smooth , the ends as a rule 
sharply pointed, often constricted off and expanded so as to re- 
semble spear-heads, occasionally blunt. IS^o true flesh-spicules. 
Gemmule-spicules often free m the parenchyma, cylindrical, 
slender, very variable in length in diffeient sponges, straight or 
nearly so, as a rule n ith an irregular circle of strong straight or 
recun^ed spines at either end lesembhng a i udimentary rotule, and 
with shelter stiaiglit spines scattered on the shaft, sometimes 
without the rudiineiitaiy rotule, either truncate at the ends or 
terminating in a shaip spine 

Gemmules small, free, each surrounded bj" a thick granular laver 
111 winch the “picules stand upright or nearly so, and covered 
externally by a delicate but veiy distinct chitmous membrane ; no 
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horizontal spicules ; foramen situated at the base of a crater-like 
depression in the granular coat, which is sometimes raised round 
it so as to form a conspicuous rampart ; a short, straight foraminal 
tnbiile 

The shape of the spicules is extremely variable, and sponges 
in which they are very different occur in the same localities and 
even in the same ponds. It is possible that the differences are 
directly due to slight changes in the environment, for in one pond 
in Calcutta a form with S^ongilla-hke gemmule-spicules appears to 
replace the typical form, which is common in wmter, during the 
hot weather and “ rams.” I have not, however, found this to be 
the case in other ponds Perhaps S hemephydatia will ultimately 
prove to be a variety of this very variable species, but its smooth 
and regular skeleton-spicules and short-spined gemmule-spicules 
afford a ready method of distinguishing it from jSf cratenfo)tms 
The tw o sponges are easily distinguished from all others in the 
subgenus EusponyiVa b}’ the upright and regular arrangement ot 
their gemmule-spicules, for although in S. ohferens and S U a- 
vaneonca some of the gemmule-spicules are nearly vertical, their 
arrangement is always irregular, a large proportion of the spicules 
make an acute angle with the inner coat of the gemmule and a few 
as a rule he parallel to it. The systematic position of S craten- 
Jorrms is almost exactly intermediate between Euspongilla and 
Ephydatta^ia which genus it has hitherto been assigned I thmk, 
however, that taking into consideration its close relationship to 
S. hemephydatta, it is best to assign it to Spongtlla as its rudi- 
mentary rotules never form distinct disks. I have examined some 
of Potts’s original specimens from different American locahties 
and can detect no constant difference between them and Indian 
specimens 

Ttpes in the United States National Museum; co-types in 
Calcutta. 

C£OGriiarHiCA.ij DisniiBTrrioK’ — ^This sponge was originally de- 
scribed from North America (in which continent it is wudely 
distributed) and has been recorded from the west of Ireland with 
some doubt. In India and Surma it is widely distributed. 
BeitoaXi, Calcutta and neighbourhood (Annandale) , Sonarpur, 
Gangetic delta (Anmndale) , Bombat PuEsiuENcr, Igatpuri 
Lake, W Ghats (altitude ca 2,000 feet) {Annandale) ; Madbas 
Pbesidenoy, neighbourhood of Madras tow n (J" i2 Hendet son) ; 
Museum compound, Egmore (Madras town) (Annandnle), near 
Bangalore (alt ca 3,000 ft), Mvsore State (AnnandnZe) ; Erna- 
kulani, Cochin (ff JilatJiat) Bubvia Kawkareik interior of 
Amherst district, Tenasserim, and the Moulmem w'aletworks in 
the same district (^Aminndalc) *' , ^ \ 

\ 

* Mr 0 A Paiva, Assistant in the Indian MusDiim, ‘has latel 3 (March Slat, 
1911) obtained specimeiia of S craimformt^, in a small pond of fresh water 
on Boss Island m the Andaman group The existence Of this widely dis- 
tributed apecies on an oceanic island is noteworthy ' 
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Biologx — S cratenformts flounsbes m Calcutta throughout the 
year Here it is usually found adhering to the roots ot water- 
plants, especially Pistia and Limnantlicnmm In the case of the 
former it occurs at the surface, in that of the latter at the bottom. 
When growing neai the surface or even it attached to a stone at 
the bottom in clear water, it is invariably of a pale yellowish or 
greyish colour When growing on the roots of I/imnani7iemum in 
the mud of the Gangetic alluvium, however, it is almost black, and 
when growing in the reddish muddy w’aters of the tanks round 
Bangalore ot a reddish-brown colour This appears to be due 
entirely to the absorption of minute pai tides of inorganic matter 
by the cells of the parenchyma It black sponges ot the species 
are kept ahve in clean water, they turn pure w'hite in less than a 
week, apparently because these particles are eliminated. When 
glowing on stones the sponge, as found in India, often conforms 
exactly with Potts’s description “a filmy grey sponge, branching 
oif here and there yet wuth a cunous lack ot continuity .” 

The wide efferent canals of this sponge afford a convenient 
shelter to small ciustacea, and the isopod Tachcea spongiUteola, 
Stebbing (see p 94), is found in them more abundantly than in 
those of any other sponge This is especiallv the esse when the 
sponge IS growing at the bottom On the surface of the sponge I 
have found a peculiar protozoon which resembles the European 
Trtchodtna ^ongillte in general struture but belongs, I think, to a 
distinct species, if not to a distinct genus 

Subgenus B EITHAFIUS, J E Gray 

EunapmSfZ E Gray (pnitim), P 7ool Soc London, 1867, p 662 

SpongtUa (s iti ), ■^’’eidovsky, m Potts’s “ JFresh-Water Sponges,’ 
P Ao.vPhilnd 1887, p 172 

Spmgilla (s str ), W'eltner, in Zachanas’s Tier- und PHanzenwelt 
des Susswassers, i, p 214 (1891) 

Spongilla (s sti 1, Annandale, Zool Jahrb , Syst xxvn, p 669 
(1909) 

Txpb, Spongilla cat Ut i. Cartel 

Spongillse in which the gemmules are coveied with layers of 
distinct polygonal air-spaces w'lth chitinous walls 

The gemmules are usually fastened together in groups, which 
may either be free in the sponge or adhere to its support as a 
“pavement layer”, sometiines, howeier, they are not arranged 
in this manner, but are quite independent of one another The 
skeleton is usually delicate, sometimes verj' stout {f g ,m 8 miens. 
Carter) 

The term Eunapius here used is not quite m the original sense, 
for Gray included under it Bowerbank’s Spongilla paupermla which 
IS now regarded as a form of S lactiiins His description, never- 
theless, fits the group of species here associated except m one 
particvdar, viz , the smoothness of the gem mule-spicules to which 
he refers, for this character, though a feature of S cat tei i, is no 
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found m certain closely allied forms The use of “ Spongilla ” m 
a double sense may be avoided by the adoption of Gray’s name. 

The subgenus JEhinajmts is, like Eusj)ongtlla, cosmopolitan. It 
IS not, hoivever, nearly so prohfic in species Pour can be 
recognized in India, two of which range, in slightly different forms, 
as tar north as Eui ope, one ot them also being found in North 
America, Northern Asia, and Austialia 

8 Spongilla carten * Cat ter (^Boweihaid, in htt). (Plate II 
fig 1 1 

Spongilla fnabilis°, Caitei (net Laiiiarckl, T ‘^Bombay Asiat Soc 
111 , p 31, pi 1 , hg 3 flSIO), & -\iin Nat Hist (2) iv, p 83, pi ii 
hg 3 (1849) 

Spongilla cat ten, Caitei, Ann Nat Tlist (1) in, p 334, pi viii, 
hgs 1-7 (1869) 

Spongilla cat ten, Boweibanlc, P Zool Soc Loudon, 1863, p 469, 
pi vwvin, fig 20 

Bunapncs cartel i, J E Giay, j6id 1867, p ).'52 

Spongilla cm ten, Caiter, Ann Nat Ilist (>) vn, p 86 (1881) 

Spongilla tat ten, id, ibid \, p 369 (1882) 

Spongilla cat ten, Potta, V Ac Philad 1887, p 194 
Spongilla cat ten, Weltnei, Aich Naturg Ki (i), pp 117, 134 
(1895) 

Spongilla cm tei i, Kukpatnck, P Zool Soc London, 1906 (i), p 219, 
pi XV, tigs 3, 4 (P fags 1 , 2) 

Spongilla cm ten, Aimaiidale, J Asiat Soc Bengal, 1906, p 188, 
pi 1, fag 1 

Spongilla cm tei i, Wille\ , Spolia Zeyl iv, p 184 (1907) 

Spongilla cat ten, Ananritiale, ibid vn, p 03, pi 1, fig 1(1910). 



Fig 14 — Gemmule ot Spongilla latrcii (trom Calcutta), as seen m 
optical section, X 140 

Sponge massive, as a rule with the surface smooth and lounded, 
occasionally bearing irregulai ndges, which may even take the form 
of cockscombs , the oscula large, rounded, conspicuous but not 
raised abo\e tbe surface of the sponge, leading into broad veitieal 
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canals , tbe lateral canals, except in the immediate vicinity of the 
central vertical ones, not very broad, the oscular collars extending 
for a considerable distance over the oscula in living or well- 
preserved specimens, never standing out from the surface ; the 
oscula never surrounded by radiating furrons. The inhalent 
pores surrounded externally by unmodified cells of the external 
membrane Colour greyish, sometimes with a flush of green on 
the external surface 

The sponge has a peculiarly strong and offensne smell 

Skeleton fairly compact, with well-developed radiating fibres , the 
transverse fibres splayed out nt either end so that they sometimes 
resemble a pair of fans joined together by the handles (fig. 3, p 33). 
A moderate amount of spongin present 

SjneuUs Skeleton -spicules smooth, pointed, nearly straight, 
never very stout but somewhat inriable lu exact proportions 
Gemmule-spicnles similar but much smaller (Theie are no true 
flesh-spicules, but immature skeleton-spicules may easily be mis- 
taken tor them ) 

Gemmules as a rule numerous, spherical or flattened at the base, 
variable in size, each covered by n thick coat consisting of several 
layers of relatn ely large polygonal nir-spnces A single aperture 
surrounded by a crater-like depression in the cellular coat and 
provided with a foraminal tubule resembling an inverted bottle m 
shape (This tubule, which does not extend beyond the surface of 
the cellular coat, is liable to be broken off in dned specimens ) 
The spicules lanable in quantity, arranged irregularly among the 
spaces of the cellular coat and usually forming a sparse hoiizontal 
layer on its external surface. Each gemmule contained in a cage 
ot skeleton-spicules, by the pressure of which it is frequently dis- 
torted. 

8 a Var. mollis*, nov. 

This vanety is characterized b} a paucity of skeleton-spicules. 
The sponge is therefore soft and so fragile that it usually breaks 
in pieces if lifted from the water by means of its support Owing 
to the paucity of skeleton-spicules, w hich resemble tliose of the 
typical form individually, the radiating and transverse fibres are 
extremely delicate 

Common in Calcutta 

8 & Var cava*, nov 

This lariety is characteiized by the fact that the oscula open 
into broad horizontal canals, the roof of which is formed by a thin 
layer of parenchyma and skeleton or, in places, of the external 
membrane only The skeleton is loose and fragile, and the In ing 
sponge has a peculiar glassy appearance. In spirit the colour is 
yellowish, during life it is greenish or white 

Taken at Eombay , November, 1907 
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8c Var lobosa*, nov. 

The greater part of the sponge in this variety consists of a num- 
ber of compressed but pointed vertical lobes, which arise from a 
relatively shallow, rounded base, in which the osciila occur The 
dried sponge has a yellowish colour 

Apparently common in Travancore 

T cannot distinguish these tliiee “ varieties ”t from the typical 
form as distinct species , indeed, their status as v arieties is a little 
doubtful in tw o oases out of the three Var cava appears to be a 
variety in the strict sense of the word (see p 18), foi it was 
found on the island of Bomba}'', the original locality of the species, 
grow mg side by side with the typical form Var lohosa, however, 
should peihaps be regarded as a subspeaes rather than a variety, 
tor I have received specimens fiom tw o localities in the extreme 
south-w est of India and have no evidence that tlie typical form 
occurs in that pait of the country Evidence, however, is rather 
scanty as regaids the occurrence of freshwater sponges m S India. 
V.ir. mollis^ again, may be a phase diiectly due to environment 
It is the common form in the ponds of certain paits (c g in 
the neighbourhood of the Maidan and at Alipore) ot the Calcutta 
municipal area, but in ponds m other paits (e g about Belgatchia) 
of the same area, only the typical form is found It is possible 
that the water in the former ponds may be deficient in sikca oi 
may possess some other peculiarity that renders the production of 
spicules difficult for S cat tet i , but this seems hardly piobable, for 
S ciassissima, a species with a rather dense siliceous skeleton, 
flourishes in the same ponds I have noticed that in ponds in which 
the aquatic vegetation is luxuriant and such genera of plants as 
PtsUa and Inmnanthemxmi flourish, there is alw ays a tendency for 
S. cat tet % to be softer than in ponds in which the vegetation is 
mostly crypfogamic, and in Calcutta those parts of the town in 
which sponges of this species produce most spicules are those m 
which a slight infiltration of brackish water into the ponds may be 
suspected , but in the inteiior of India, in places where the water 
IS absolutely fresh, haid specimens seem to be the rule rnthei than 
the exception 

S cat tet i is closely related to S nitetis. Carter (Africa, and pos- 
sibly S America), but differs from that species m its compaiatnely 
slender, shaip skeleton-spicules and smooth gemmule-spicules It 
may readil} be distinguished from all other Indian fiesh water 
sponges by its large, deep, round oscula, but this feature is not so 
marked m var lohosa as in the other foims The typical form and 


t The onlv ccimpletp European specimen of the species I have seen differs 
considcrablr in outn.vidii)rin from any Indian vnricfj, oonsisting of a flat basal 
urea front winch slioit, cjlindricnl turrct-liKo branches nnse This specimen 
IS from toke Balaton m Hiingarj and ms sent me bv Prof von Dadav de 
Decs of Buda-Pcsth ^ 
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var mollis grow to a larger size than is recorded for any other species 
of the family I possess a specimen of the typical form trom the 
neighbourhood of Calcutta which measui'es 30 x 27cm m diameter 
and 19 5cm in depth, and weighs (dry) 24^07 The base of this 
specimen, which is solid throughont, is nearly circular, and the 
general torm is mound-shaped Another large specimen from 
Calcutta is in the form of an irregular \i reath, the greatest diameter 
of which IS 34cm This specimen neighs (dry) 16^ oz Both 
these specimens probably represent the growth ot several j ears 

Txpes — The types ot the varieties moUis, tava and lohoia, are in 
the collection of the Indian Museum 1 regard ns the type of the 
species the specimen sent by Cartel to Boweibank and by him 
named S cai tei i, although, owing to some confusion, Carter’s de- 
scription under this name appeared some 3'ears before Bowerbank’s 
This specinieu is in the British Museum, with a fragment m the 
Indian Museum. 

GEOGUAPnic\.ii Distuibutiok — T he lange of the species ex- 
tends westwards to Hungary, southwaids to Mauritius and east- 
wards to the island of Madura in the Malav Archipelago ; a specimen 
from Lake Victoria Nyanza in Central Ainca has been referred to 
it by Kiikpatnck (P Zool Soc London, 1906 (i), p 219), but I 
doubt whether the identification is correct In India S carten is 
by fax the most universally distributed and usually much tlie 
commonest freshwater sponge; it is one of the only two species as 
yet found in Ceylon Specunens are known from the following 
localities — ^Pus JAB, Lahore (J". ton) Bombay PiiEsiDBBcy, 
island of Bombay (Cat ter, KtiT^ati ich, Annandrde) ; Igatpiin, 
W Ghats (alt ca 2,000 ft.) {Annandale) UNixtB PuoviNCts 
(plains), Agia {Kirl.pali'ul>.')\ Lucknow: Himalayas, Bhim Tal, 
Kumaon (alt 4,500 ft ) {Annandale) , Tnbeui, Xepal {IIodqaYt) 
BengaIi, Calcutta and neighbourhood ; Bajshahi (llampur Bhulia) 
on the R Ganges about 150 miles N of Calcutta (Annandale ) , 
Berhampur,jVLurshidabad district (R E Lloyd') . Pusa, Barbbhangj, 
dxstnat {Baxnhi iqye FUtcliei) , Sinpui, Saraii district, Tirhut (JI 
Macluvizie) , Pun and the Sur Lake, Oiissa {Annandale) Madbas 
Pbbstdejtcy, near Madras town {J 11 J/emlet ion) , Madura dis- 
trict (J£ B) lice Foote), Bangalore {Annandale) and Worgaum, My- 
sore State (2,500-3,000 it), Ernakulam and Tnchur, Cochin 
{G Mailiai), Tmandrum and the neighbouihood ot C Coinoiin, 
Travancore (\ai lohosa) {Jt S Pillai/) Bubma, Kawbareik, 
interior ot Amheist district, Tenassenm {Annandale), Rangoon 
(AiinrtJidrtZe), Bhamo, Upper Burma (J^ Cogyin Bi own) CEiEoy, 
Perademva {E E Oieea), outlet of the Maha Rainbaikulam 
between A’^avuinj'a and Mainadu, Kortliern Proiince (TT'tZfey); 
Horowapotanana, betw een Tnncomniee and Anuiadibapura, Not th- 
Central Province ( 'Willey) 

Biology — S cai tei i usually glows in ponds aud_ lakes , I liaie 
never seen it in running w ater Mi Mackenzie found it on the 
walls ot old indigo wells in Tirhut. 

The exact torm of the sponge depends to some extent on the 
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forces acting on it during life. At Igatpuri, for instance, I found 
that epecimens attached to the steins of shrubs growing in the 
lake and constantly swayed by the wind had their surface irregu- 
larly reticulated with high undulating ridges, while those growing 
on atones at the bottom of a neighbouring pond were smooth and 
rounded 

Sponges of this species do not shun the hght. 

In Calcutta S. carteri flourishes during the cold weather (Novem- 
ber to March) By the end of March many specimens that 
have attached themselves to delicate stems such as those of the 
leaves of Limnanthemum, or to- the roots of Pistia stratiotes^ have 
grown too heavv for their support and have sunk down into the 
mud at the bottom oi the ponds, m which they are quickly 
smothered Others fixed to the end of branches overhanging the 
water or to bricks at the edge have completely dned up. A large 
proportion, however, still remain under water , but even these 
begin to show signs of decay at this period. Their cells migrate to 
the extremities of the sponge, leaving a mass of gemmules in the 
centre, and finally perish. 

Pew sjionges exist in an active condition throughout the hot 
weather. The majority of those that do so exhibit a cnnons 
phenomenon Their surface becomes smoothly rounded and they 
have a slightly pinkish colour j the majority of the cells of their 
parenchyma, if viewed under a high power of the microscope, can 
be seen to be gorged with very minute drops of liquid. This liquid 
IS colourless in its natural condition, but if the sponge is plunged 
into alcohol the liquid turns of a dark brown colour which stains 
both the alcohol and the sponge almost instantaneously. Probably 
the liquid represents some kind of reserve food-material. Pven m 
the hot weather a few living sponges of the species may be found 
that have not this peculiarity, but, in some ponds at any rate, the 
majority that survive assume the peculiar summer form, which I 
have also found at Lucknow. 

Beproduction takes place in S carteri in three distinct ays, two 
of which may be regarded as normal, while the third is apparently 
the result of accident If a healthy sponge is torn into small pieces 
and these pieces are kept in a bowl ot water, little masses of cells 
congregate at the tips of the radiating fibres of the skeleton and 
assume a. globular £oi in At first these cells are homogeneous, having 
clear protoplasm full of minute globules ot liquid. The masses 
differ tonsiderably in size hut never exceed a few millimetres in 
diameter In about two days differentiation commences among the 
cells ; then spicules are secreted, a central cavity and an external 
membrane formed, and an aperture, the first osculum, appears 
in the membrane In about ten days a complete young sponge is 
produced, but the details of development have not been worJced out. 

The most common normal foiiu of reproduction is by means of 
gemmules, which arc pioduced in great numbers towards the end 
of the cold weather. If small sponges aie kept alne in au aqua- 
num e^en at the beginning of the cold weather, they begin 
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to produce genitnules almost iinmediatelv, but these gemniules 
.ilthough otherwise perfect, possess few or no gemmule-spioule's 
It the sponge becomes desiccated at the end of the cold weather 
.md IS protected in a sheltered place, some oi all of the gemmules 
i ontained in the meshes of its skeleton germinate in situ as soon as 
the watei tenches it again duiing the “rains” It is by a con- 
tinuous or rather periodical growth ot this kind, reassumed season 
after season, that laige masses ot sponge are formed In such 
masses it is often possible to distinguibh the growth of the several 
years, but as a rule the la> eis become more or less intimately fused 
together, tor no limiting membrane sepaiates them A large pro- 
jiortion of the gemmules are, howeier, set free and either float on 
the surface of the water that lemains in tlie ponds or are diied up 
and carried about bj the wind Inthese ciicumstances they do not 
germinate until the succeeding cold w eather, even if circumstances 
othei than tempeiature are faxourable, but as soon as the cold 
weathei commences they begin to pioduce new sponges wnth great 


energv^ 

Sexual reproduction, the second normal form, takes place in S 
cm ten mainlj if not onlj at the approach of a change of season, 
that IS to say about March, just befoie the hot weather commences, 
and about Not ember, just as the aierage temperaturfe begins to 
sink to a tempeiate lei el At these seasons healthy sponges may 
often be found full of eggs and einbri os, which he in the natural 
cavities of the sponge w ithout protecting membrane 

In the ponds of Calcutta a large number of animals are found 
associated in a more or less definite manner w ith Sjpongilla cai tei i 
Unly one, however, can be desciibed with any degree of certaintj 
as being m normal circumstances an enemy, namely the Ian a of 
tSisyia indica,* and even m the case of this little insect it is doubt- 
ful how far its attacks are actually injurious to the sponge The 
larva is olten found in considerable numbers clinging to the oscula 
and wide efferert canals of S ecu to i, its proboscis inserted into 
the substance of the sponge If the sponge dies and the watei 
becomes foul the lanro swim or crawl awaj If the sponge dries 
up, they leave its interior (m which, lioweier, they sometimes 
remain for some days after it has become dry) and pupate in a 
silken cocoon on its surface Hence thej' emerge as perfect insects 


aftei about a week 

An animal that may be an enemy of S cat ten is a flat-worm (nn 
undesenbed species of Phmai »a) common in its larger canals and 
1 emarkable for the small size ot its pharynx same w orni, 

however, is also iound at the base of the leaves of bulrushes an 
m other like situations, and there is no evidence that i^t actually 
feeds on the sponge Injured sponges are eaten by the 
Pdlcemon lamai rei, w hich, how ev er, only attacks them when i 
dermal membrane is broken A Tanyxms larva (Chironomi 


* Koedlinm llc' Tnd IMus ni, p 20G (IGOO) 
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Diptera) that makes its way though the substance of the sponge 
may also he an enemy , it is commoner in decaying than in 
vigorous sponges 

The presence of another Cliirouomid larva (jOlm onomus^ sp ) 
appears to be actually beneficial In many cases it is clear that 
this Ian a and the sponge grow up togethei, and the larva is 
commonei in vigorous than in decayed sponges Unlike the 
Tanypus larva, it builds parchinent-like tubes, in which it lives, on 
the surface of the sponge The sponge, howeier, often grows very 
rapidly and the , larva is soon in danger of being engulfed in its 
substance The tube is therefore lengthened in a \ ei tical direction 
to prevent this catastiophe and to maintain communication with 
the exterioi The piocess may continue until it is ovei an inch in 
length, the older part becoming closed up owing to the pressure of 
the growung sponge that suriounds it Should the sponge die, the 
larva lives on in its tubes without suffering, and the ends of tubes 
containing lari as may sometimes be found projecting from the worn 
surface of dead sponges The larva does not eat the sponge but 
captures small insects by means of a pair ot legs on the first seg- 
ment of its thorax In so doing it thrusts the anterior part of its 
body out of the tube, to the inner surface of which it adheres by 
means of the pair of false legs at the tip of the abdomen This 
insect, which is usually found in the variety mollis, appears to do 
good to the sponge in two w ays — by captunng other insects that 
might injure it and by giving suppoit to its lery feeble skeleton. 

A precisely similar function, so far as the support ot the sponge 
is concerned, is fulfilled by the tubular zooecia of a phase of the 
polyzoon Pliimatella p-uUcosa (see p 218) which in India is more 
commonly found embedded in the substance of S cai ten than in 
that of any other species, although in Great Britain it is generally 
found in that of S lacvstris, which is there the commonest species 
ot freshwater sponge. 

Another animal that appears to play an active pait in the 
ceconomy of the sponge is a pecuhar little worm {Clicstoqastei spon- 
gilla-) also found among the zooecia of Plumatella and belonging 
to a widely distributed genus of which several species are found 
in association with pond-snails Chmtoqastei sponyilUe often occurs 
in enormous numbers in dead oi dying sponges ot iS^ cat ten, 
apparently feeding on the decaying organic matter of the sponge 
and osBistmg by Its movements in releasing numerous gemniules 
In so doing it undoubtedly assists in the dissemination of the 
specie® 

Ma]oi J Stephenson (Rec Ind Mus v, p 233) has recentlj* 
found two other species of oligochsetes inhabiting jS twiteitiar 
lobom fiom Travancore Both these species, unlike Chceioqastei 
spongtll<€, belong to a genus that is vegetarian in habits One of 
them, Nats 2 >eettnata, has not vet been found elsewhere, while the 
other, Nais communis, has a very wide distribution The latter, 
however, occurs lu the sponge in tw'o forms — one with eyes, the 
other totally blind The blind form (iV comniums lar caca) has 
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only been found in this situation, but the other (var jiun^a&enm) 
bves free as welLas in association with the sponge, in which the 
blind form was the commoner of the two 

The majority of the animals found in association w’lth 5 carUn 
gam shelter without evident assistance to the sponge This is the 
case as regards the little hsh {Oohms alcocJm), one ot the smallest 
of the vertebrates (length about ^ inch), w'hich lays its eggs in the 
patent oscula,thus securing for them a situation peculiarly fai our- 
able to their de\elopment owing to the constant curient of water 
that passes over them In the absence of sponges, how’ever this 
fish attaches its eggs to the floating roots of the water-plant Pistta 
straiiotes Numerous small Crustacea^ also take temporary or 
permanent refuge in the cavities of jST carten^ the most notew’orthy 
among them being the Isopod TaeJtaa spongilhcola f, the adults of 
which are found in the canal of this and other sponges, while the 
young cling to the external surface of the carapace of Palamon 
lamarret and other small prawns Many w orras and insects of 
different kinds also enter the canals of S cat ten, especiallj' when the 
sponge IS becoming desiccated , from half-dry sponges numerous 
beetles and flies may be bred, notably the moth-fly Psycfioda 
mgnpennis t, of which enormous numbers sometimes hatch out 
from such sponges 

As the sponge grows it frequently attaches itself to small 
molluscs such as tlie young of Vtvipara bengalensis, which finally 
become buried in its substance and thus perish Possibly then 
decaying bodies may afford it nounshment, but of the natural food 
of sponges we know little S carten flounshes best and reaches its 
largest size in ponds used for domestic purposes by natives of India, 
and thrives m w’ater thick with soap-suds. It is possible, though 
direct proof is lacking, that the sponge does good in purifying 
water used for Vi ashing the clothes, utensils, and persons of those 
who drink the same water, by absorbing decaying animal and 
vegetable matter from it 

Tanous minute algae are found associated with S carten, but 
of these httle is yet known The green flush sometimes seen on 
the surface of the typical form is due to the fact that the super- 
ficial cells of the parenchyma contain green corpuscles These, 
however, are never verj numerous and are not found in the 
inner parts of the sponge, perhaps owing to its massive form It 
IS noteworthy that these green bodies flourish in large numbers 
throughout the substance of spdnges of S prolifn ens, a species 
alw’ays far from massn e, growing in the same ponds as S cat ten 


* According to the late Boi Bahadur B B Banyal, freshwater sponges arc 
called in Bengali “ shrimps’ nests ” From his description it is evident that lie 
refers uiiunly to S carten (see Hours with Nature, p 46 , Calcutta 18961 
t Stebbing, .T Lnin Soc sxx, p 40, Annandale, Bee Ind Mtis i, p 2i9 
J Brunetti, Bee Ind Mus ii, p 376 (1908) 
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9 Spongilla fragilis, Lezchj 

Spongilla fiagtlis, Leidy, P Ac Pliilad 1851, p 278 
Spongilla lordu, Boweibank, P Zool Soc London, 1883, p 466, 
pi xxxviii, fig 17 

Spongilla contecta, Noll, Zool Garten’*^, 1870, p 173 
Spongilla ottaoesnsis, Dawson, Canad Nat^ (new series) viu, p 5 
(1878) 

Spongilla sibiiica, Dybonski, Zool Anz , Jahi i, p 63 (1878) 
i^ongilla mot qtana, Potts, P Ac Philad 1880, p 330 
Spongilla lordu. Carter, Ann Nat Ilist (5) vii, p 89, pi ti, fpr 13 
(1881) 

Spongilla Sibil ica, Dybowski, M4m Ac St P4teisb (7) xxx.no x, 
p 10, fig 12 

Spongilla glomeiata, Zool Anz, Jabr iv, p 682(1886). 
SpongdlafiagthSf'VejdovalijjJ? Ac Philad 1887, p 176 
Spongilla ft agtlts, Potts, ibid p 197, pi v, fig 2 , pi viii, figs 1-4 
Spongilla fragilis, Weltner, Arch Naturg lit (i), p 266, pi ix, 
figs 18-20 (1893) 

Spongilla fragtlis, id , Axch Nntuig Ixi (i), p 11'^ (1895) 

Spongilla fragtlis, td , in Scnion's Zool Forsch m Austral u d 
M^ay Arch v, part v, p 623 

Spongilla fragtlis, Annandale, PUS Mus \x\tu, p 402 (1909j 
^ongilla fragilis, id., Annot Zool Japon vii, part ii, p 106, pi n, 
fig 1 (1909). 

Sponge flat, lichenoid, never of great thickness, devoid of 
branches, dense in textuie but \etj friable, colour brown, green, 
or whitish , oscula numerous, small, flat, distinctly star shaped 
Skeleton with well defined radiating and transierse fibres, 
which are never strong but form a fairly dense network with 
a small amount of spongin 

Spicules Skeleton-spicules smooth, sharply ijointed, moderately 
stout, as a rule nearly straight No flesh-spicules Gemmule- 
spicules cylindrical, blunt or abruptly pointed, nearly straight, 
covered with relatively stout, straight, irregular spines, which are 
equally distributed all over the spicule 

Oemmules bound together in free groups of varying numbers 
and forming a flat layer at the base of the sponge , each gemmule 
small in size, surrounded by a thick cellular coat ot several 
layers ; w'lth a relatively long and stout foraminal tubule, which 
projects outwards through the cellular coat at the sides of the 
group or at the top of the basal layei of gemmules, is usually 
curved, and is not thickened at the tip, more than one foraminal 
tubule sometimes present on a single gemmule , gemmule-spicules 
arranged hoii/ontaJly or at the base of the cellular coat 

The species as a species is easily distinguished fiom all others, 
its nearest ally being the N Aineiican S tnglomformu with 
sparsely spined skeleton-spicules which are very few in nunibei, 
and gemmule groups in w'hicb the foraminal tubules all open 
downwards 

Several vaiieties o( S ft agilzs ha\e been described in Furope 
and America 
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Type — ^Potfcs lefers to the type as being in the Academy of 
Natural Sciences at Philadelphia 
GEOGEApniCALDisTEiEDTioy — ^All over Europe andN America, 
also in Siberia, Austialia, and S America The species is in- 
cluded 111 this work in order that its Asiatic local races may be 
titly described 


S a Suhsp calcuttana*, iiov 

* Sponqilla fleciptpjit, Weltiiei (po; Ai-ch Natui’g l\i (i), 
pp 117,134(1895) 

Spongilla deciptens, Annandale, Journ As Soc Beng 1906, p 57 
Spoiifftlla f I agihSf td jJlec Ind Miis i, p 390(1907). 



A 





< 



B 

Fig 15 — SpongtllaJtftgdiSEabsp calcuttana 
A=groap of gemmules, X70, B=spicalea, x240 From type specimen 

This local race, which is common in Calcutta, is distinguished 
from the typical torm mainly hv the shape of its skeleton- 
spicules, most of which are abruptly pointed or almost rounded at 
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the tips, sometimes bearing a minute conical projection at each 
end The gemmule-spicules, which are usually numerous, are 
slender The ioraminal tubules are usually long and bent, but 
are sometimes very short and quite straight The colour is usually 
greyish, occasionallj'’ brown. 

I have not found this race except in Calcutta, in the ponds of 
which it grows on bricks or, verj’ commonly, on the stems of 
bulrushes, often covering a considerable aiea 
Type in. the Indian Museum 

9 6. Subsp decipiens*, W^e) 

SpmgiUadeeipiens,'V)^&v,ZQQ\ Ergeb Niederland Ost-Iiid i,p 40, 
pi IV, figs 1-6 (1890) 

This (^) local race is distinguished by the fact that the foraminal 
tubules are invariably shoit and straight and thickened at the 
tips, and that gemmule-spicules do not occur on the external 
surface of the cellular coat of the gemmules 

I include Weber’s Sjjongilla deciptens in the Indian fauna on the 
authority of "Weltner, ivho identified specimens fiom the Museum 
tank,” Calcutta, as belonging to this form All, however, that 
I have examined from oui “ tank ” belong to the subspecies 
calcuttana, most of the skeleton-spicules of which are much less 
sharp than those of dectpiens By the kindness of Prof Max 
Weber I have been able to examine a co-type of his species, which 
18 probably a local race peculiar to the Malay Archipelago. 

Type in the Amsterdam Museum ; a co-type in Calcutta 
Perhaps the Japanese form, which has spindle-shaped gemmule- 
spicules with comparatively short and regular spines, should be 
regarded as a third subspecies, and the Siberian form as a fourth. 

10 SpongiUa gemma*, sp uov 

Sponge forming small, shallow, slightly dome-shaped patches of 
■a more or less circular or oial outline, minutely hispid on the 
surface, friable but moderately hard Oscula numerous but minute 
and inconspicuous, never star-shaped. Dermal membrane ad- 
hering closely to the sponge. Colour grey or blown 

Skeleton forming a close and regular network at the base of the 
sponge, becoming rather more diffuse tow aids the external surface, 
the radiating and the transverse fibres both well developed, ot 
almost equal diameter Little spongin present 

Spicules Skeleton-spicules slender, smooth, shaiply pointed Ifo 
flesh-spicules Gemmule-spicules long, slender, cylindrical blunt 
or bluntly pointed, somewhat irregularly covered with minute 
straight spines 

Gemmules small, bound together in pairs, as a rule free in the 
parenchyma but sometimes lightly attached at the base of the 
sponge Bach gemmule flattened on the surface by which it is 
•ittaclied to its tw'in, covered with a thiu coat of pohgonal air- 
spaces w'hich contains two layers of gemmule-spicules crossing one 
another irregularly in a horizontal plane One or twm foiainmal 

H 
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tul)ules present on the surface opposite the fiat one, bending 
tounids the latter, often of consideiable length, cylindrical and 
moderately stout 

Txpe in the Indian Museum 

This species is closely allied to S fragihs, from which it may be 
distinguished by the curious tuinned arrangement of its gemmules 
It also differs from S fiagilis in having extremely small and 
inconspicuous oscula 

Locahty I only know this sponge from the neighbourhood of 
Bangalore, where Dr Morns Travers and I found it in October, 
1910 growing on stones and on the leaves of branches that dipped 
into the n atei at the edge of a large tank 

11 Spongilla crassissima*', Annandcile 

Sponfjtlla Cl asstssima, Anuandale, J Asiat Soc Bengal, 1907, p 17, 
figs 2, 3 

Spongilla ct asstssima, id , idid p 88 

Spongilla a asstssima, id , Bee Ind Mus i p 390, pi xiv, fig 4 
(1907) 

Sponge very hard and strong, nearly black in colour, sometimes 
■nith a greenish tinge, forming spherical, spindle-shaped or irre- 
gular masses without branches but often several inches in diameter 
Oscula circular or star-shaped, usually surrounded by radiatmg 
furrows , pores normally contained in single cells Extern^ 
membrane closely adherent to the sponge except immediately 
round the oscula 

Skeleton dense, compact and only to be broken by the exercise 
of considerable force , radiating and transverse fibres not very 
stout but firmly bound together by spongin (fig 6, p 38), which 
occasionally extends between them as a delicate film , their net- 
work close and almost regular 

Spicules Skeleton-spicules smooth, feebly curved, sausage- 
shaped but by no means short, as a lule bearmg at each end a 
minute conical projection which contains the extremity of the 
axial filament No fiesh-spicules G-emmule-spicules closely 
resembling those of S fiagilts subsp. calcuttana, but as a rule 
e\ en more obtuse at the ends 

Gemmules as in fi agilis subsp calcuttana , a basal layer of 
gemmules rarely formed 

11a Var crassior*, AnnaiidaZe 

j^o» 9 i//acrassio>, Aunaiidale,Bec Lid Mus i, p 389, pi xiv,fig 3 
(1907) 

This variety differs from the typical form chiefiy m its even 
stronger skeleton (fig 3, p 33) and its stouter skeleton-spicules, 
■which do not so often possess a terminal projection The sponge 
IS of a brownish colour and foims flat masses of little thickness but 
of considerable area on sticks and on the stems ot water-plants 

Txpes — ^The t> pes of both forms are in the Indian Museum 
Co-types have been sent to London 
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GeogkaihigaIi DiSTEiBTixiosr — This sponge is only known 
from Bengal The variety ci asstor was found at Ha]shahi (Eam- 
pur Bbulia) on the Ganges, about 150 miles K of Calcutta, while 
the typical form is fairly common in the “ tanks ” of Calcntta 
and very abundant in the Sur Lake near Pun in Orissa 
BiOLOGr — S aassissima is usually fouud near the surface in 
shallow water. Attached to the roots of the floating water-plant 
Pistia sti atiotes it assumes a spherical form, while on sticks or 



Pig 16 — Spicules of S]>angtlla « asstssuna var crassior 
(from type specimen), X 24.0 


like objects it is spindle-shaped Sometimes it is found gi owing 
on the same stick or reed-stem as S cat let i, the two species being 
in close contact and cat tei t always overlapping iS ci assusima 
The dark colour is due to minute masses of blackish pigment in 
the cells of the parenchyma The dense structure of the sponge 
IS not favourable to the presence of tncolte, but young colonies of 
the polyisoon Plwnaiella fruiicosa are sometimes overgrown by it 
Although they may persist for a tune by elongating their tubular 
zooecia thiough the substance of the sponge, they do not in these 
circumstances reach the same development as when thej"^ are 
overgi own by the much softer S cat tet i 

S crasstssima is found duiing the “lains ' and the cold weathei 
In Calcutta it attains its mavimum sue ton aids the end of the 
latter season In spite of its hard and compact skeleton, the 
sponge does not persist from one cold n eather to another. 

A curious phenomenou has been noticed in this species, but 
only in the case of sponges liMiig in an aq^uaiiuui, iiz the cessa- 
tion during the heat of the daj of the cm rents prodneed by its 
flagella. 



100 


SPOI76II.LIl>jB. 


Subgenus C STBATOSPONGILLA, Annandale 
Sti atosponffilla, Anntuidale, Zool. Jabrb , Sjst xxvii, p €61 (1909) 

Tipe, Sjjongilla homhayensts. Carter 

Spongillee in tbe gemmules of wliicli the pneumatic layer is 
absent or irregularly developed, its place being sometimes taken by 
air-spaces between the stout chitinous membranes that cover the 
gemmule. At least one of these membranes is alwa}’’s present. 

The gemmule-spicules he m the membrane or membranes 
parallel to the surface of the gemmule, and are often so arranged 
as to resemble a mosaic The gemmides themselves are usually 
adherent to the support of the sponge The chitinous membrane 
01 membranes are often m continuity with a membrane that 
underlies the base of the sponge The skeleton is u^ally stout, 
thougli often almost amorphous, and the skeleton-spicules are 
sometimes sausage-shaped 

Sponges of this subgenus form crusts or sheets on solid sub- 
merged objects 

Stratosponqilla is essentially a tropical subgenus, having its 
head-quarteis in Central Africa and Western India One of its 
species, howevei, (S sitmafo ana*, Weber) occurs both in Africa 
and the Malay Archipelago, while another has only been found m 
S America {S navic^lla, Carter) 

Abei rant species occur in China (S sinensis*, S eoggini*) and 
the Philiiipiues {S dementis*) Three species have been found in 
the Bombay Presidency and Travancore, one ot which (S homhay- 
ensis*) extends its range eastwards to Mysore and westwards 
across the Indian Ocean to IS'atal 


12 SpongiUa indica*, Annandale. 

Spongilla indtca, Annandale, ilec Ind jMus ii, p 26, figs 1, 2 
(1908) 

Sponge forming a very thin layer, of a bright green or pale grey 
colour, surface smooth, minutely hispid, pores and oscula incon- 
spicuous, the latter approached in some instances by radiating 
furrows , subdermal cavity small ; texture compact, rather hard 

Skeleton incoherent, somewhat massive owing to the large 
number of spicules present Spicules forming triangular meshes 
and occasionally arranged in vertical lines several spicules broad 
but without spongin 

Spicules Skeleton-spicules straight or nearly straight, slender, 
cylindrical, amphistrongylous, uniformly covered with minute, 
sbarp spines , flesh-spicules slender, sharply pointed, straight or 
curved, irregularly covered with relatively long, straight sharp 
spines, abundant in the dermal membrane, scarce in the substance 
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o£ the sponge G-emmule-spicules short, stout, sausage-shnped, 
covered with minute spines, which are sometimes absent from the 
extremities 

Gemmule^ spherical, somewhat variable in size, with a single 
aperture, which is provided with a trumpet-shaped foraminal 
tuhule and is situated at one side of the gemmiile in its natural 
position, the inner chitmous coat de\oid of spicules, closely 
covered by an outer coat composed of a darkly coloured chitiiioid 
substance in which the gemmule-spicules are embedded, lying 
parallel or almost parallel to the inner coat The outer coat 
forms a kind of mautle hy means of the skiits of which the 
gemmule is fastened to the support of the sponge This coat is 



Fig 17 — Gemmule of Spongilla indtca seen from the side 
(from type specimen), magnified 


pierced by the foraminal tubule. The geinmules are distinct fiom 
one another. 


Average length of skeleton-spicules 
„ breadth of skeleton-spicules 
„ length of flesh-spicules 
„ breadth of flesh-spicules 
„ length of gemmule-spicules 
„ breadth of gemmule-spicules 


0 2046 mm 
0 0172 „ 
0 053 „ 

0 0053 „ 
0 044 „ 

0 0079 „ 


iS indica is closely allied to S svmatt ana*, Weber, which has 
been found both in the Malay Aichipelago and in East Africa 
It may be distinguished by its blunt, almost 1 1 iincated niegascleres 
and comparatiiely slender gemmule-spicules 
Ttpe in the Indian Museum 

Habitat, etc — Growing, together with S cinej ca and Corvo- 
spongtlla lapirhsa, on the stone sides of an artificial conduit in the 
K. Godaveri at Nasik on the eastern side of the Western Ghats 
in the Bombay Presidency The water m as extremely dirty and 
was used for bathing purposes The sponge \ins green w’here 
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the light fell upon it, grey where it iras in the shadoir of the 
hndge under which the conduit ran The only specimens I have 
seen were taken in Noi ember, 1907 

13 Spongilla bombayensis* Carter (Plate H. fig 2 ) 

SpongiUa bombayensis, Cartel, Ann Nat Hist (6) x, p 369, pi sn, 
igs 1-6 (1?S2) w » r 

SponffiUa bovihayensis, Annandale, Zool Jnhrb , Svst xxvii, p 502, 
figs B, C (1909) 

Sponge hard but friable, forming thin layers or cushions, its 
snrhice often irregular but wathont a trace of branches , its area 
nei er i en great , oscula inconspicuous , external membrane 
adhering closely to the sponge, colour brownish or greyish 


* * u 


Fig 18 — Gemniule of SpongiUa bomhagenm ns seen from nboTe 
(from type specimen), magnified 

Skeleton almost amorphous, very dense, consisting of large 
numbers of spicules arranged irregularly, radiating fibres occa- 
sionall) visible in sections, but almost devoid of spongin , a more 
or less definite reticulation of horizontal spicules lying imme- 
diately under the external membrane 

SjJicules Skeleton -spicules slender, pointed, feebly curved, 
irregularly roughened or minutely spined all oier the surface. 
Plesh-iipicules straight, narrowly rliomboidal in outline, sharply 
pointed, slender, co^ ered with minute, irregular, straight spines, 
scanty m the parenchyma, nbundaut in the external membrane 
Gemnnile-spicules sausage-shaped or blunth pointed, lanoble in 
length but usually rather stout, coi ered with minute spines, ns a 
lule distinctly cun ed 

Gcmmulcs lound oroial, firmly adherent*^ to the base of the 
sponge, as a rule rather shallow h dome-shaped, cohered by two 


* The outer covenng by means of which tlie gommulc i* fixed is not formed 
until tne other structures are complete In young sponges, therefore, free 
gcmmulcs may often be found 
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thick chitmous membranes, in each of which theie is a dense 
horizontal layer of spicules , no granular or cellular covering , 
the two chitmous coats separated by an empty space ; the aper- 
tuie or apertures on the side of the gemmule in its natural 
position, provided with forammal tubules, which may be either 
straight or curved, pro 3 ect through the outer chitmous membrane 
and often bend down towards the base of the gemmule The 
spicules of the outer layer often more irregular in outUne and 
less blunt than those of the inner lay^er 

This sponge is allied to ^ tndtca, but is distinguished among 
other characters by its shaip skeleton-spicules and by the fact 
that the gemmule is coveied by two chitmous membranes instead 
of one 

L'ypis m the British Museum, a fragment m the Indian 
Museum 

Gteogbaphical Distbibution — S and W India and S Africa 
Carter’s type was found m the island of Bombay, my ow’n speci- 
mens in Igatpun Lake in the Western Ghats I have recently 
(October 1910) found sponges and bare geminules attached to 
stones at the end of a tank about 10 miles from Bangalore (Mvsore 
State) m the centre of the Madras Presidency Prof Max Weber 
obtained specimens m Natal 

Biobogy — The specimens collected by Prof Weber in Natal 
and those collected by myself m the Bombay Presidency were 
both obtained in the month of November. It is therefore very 
Intel esting to compare them from a biological point of view 
In so doing, it must be lemembered that while m S. Africa 
November is near the beginning of summer, in India it is at the 
beginning of the “ cold weather,” that is to say, both the coolCst 
and the driest season of the year The lake m which my speci- 
mens were obtained had, at the time when they were collected, 
already sunk some inches below its highest level, leaving bare 
a gently sloping bank of small stones. Adhering to the lower 
suiface of these stones I found many small patches of JSjpongilla 
bomhayensts, quite dry but complete so fai as their harder parts 
were concerned and with the geuimules fully formed at their base. 
Prom the shallow water at the edge of the lake I took many 
sinij^lar stones which still remained submerged It was evident 
that the sponge had been just as abundant on their lower surface 
as on that of the stones which weie now dry , but only the 
geinmules remained, sometimes with a few skeleton-spicules 
adheiing to them (PI II, fig 2) The bulk of the skeleton had 
fallen aw’ay and the parenchyma had wholly perished In a few' 
instances a small sponge, one oi two millimetres in diameter, 
had already been foimed among the gemmules , but these young 
sponges appeared to belong to some other species, possibly Spongzlla 
znehea, which w'as also common in the lake 

Carter’s specimen ot S bombayensjs, w'hich was evidently m 
much the same condition as those I found still submerged a 
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month later, was taken in October in a disused quarry It was 
surrounded by a mass of S carten three inches m diameter, and 
was attached to a herbaceous annual The point on the edge of 
the quarry at which this plant grew was not reached by the 
water until July. It is therefoie necessary to assume that the 
gemmules of /S homhayensis had been formed between July and 
Octobei Probably the larva of the sponge had settled down 
on the plant during the ‘ rains ” — ^which commence in Bombay 
about the beginning of June — and had grown rapidly The pro- 
duction of gemmules may have been brought about owing to the 
sponge being choked by the more vigorous growth of S carten, a 
species which grows to a considerable size in a comparatively 
short time, while S homhayerms apparently never reaches a thick- 
ness of more than a few millimetres 

The manner in which the gemmules of S homhayensis are 
fastened to the solid support of the sponge must be particularly 
useful in enabling them to sprout in a convenient environment as 
soon as the water reaches them The fact that the gemmules 
remained fixed without support renders it unnecessary for the 
skeleton to persist as a cage containing them (or at any rate a 
proportion of them) during the period ot rest 

Prof Weber’s specimens of S homhayensis were collected in a 
nver, apparently on stones or rocks, towards the beginning of the 
S African summer They contain comparatively few gemmules 
and weie evidently in a vigorous condition as regards vegetative 
growth Unfortunately we know nothing of the seasonal changes 
w'hich take place in freshwater sponges in S Africa, but the dif- 
ference between these changes in Europe and in India show s that 
they are dependent on environment as well as the idiosyncrasy 
of the species It is very interesting, therefore, to see that the 
condition of sponges taken in S Africa differs so widely from 
that of other individuals of the same species taken in India at the 
same season 

In Prof W^eber’s specimens I have found numerous small 
tubules of inorganic d^ris These appear to be the work of 
Chironomid larvie, of which there are several specimens loose in 
the bottle containing the sponges Other tubules of a very similar 
appearance but with a dehcate chitinoid foundation appear to be 
the remains of a species of PlwnateUa of which they occasionally 
contain a statoblast 


14 Spongilla ultima’’ , Annmnlale (Plate II, fig 3 ) 

Sponffilla ultima, Annandale, Kec lud Mus v, p 31 (1910) 

Sponge hard and strong, forming a thin layer on solid objects, 
of a pale green colour (drv) , the o’scula small but rendered con- 
spicuous by the deep radiating furrows that surround them ; 
external surface of the sponge rough but not spiny. 
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Skeleton forming a compact but somewhat irregular reticula- 
tion in nbich the radiating fibres are not very much more distinct 
than the transverse ones ; a considerable amount of almost colour- 
less spongm present 

Spicules Skeleton-spicules smooth, stout, ampluoxoiis, as a rule 
straight or nearly straight, not infrequently inflated in the middle 
or otherwise irregular Ifo flesh-spicules Gemmule-spicules 
variable in size, belonging to practically every type and exhibiting 
practically every abnormnhty possible in the genus, tbe ma]onty 
being more or less sausage-shaped and having a roughened surface, 
but others being cruciform, spherical, subsphericnl, rosette-hke, 
needle-hke, bifid or even trifid at one extremity. 



Fig 19 — Spicules of SpongxUa utttma (from type specimen), X 120 


Gemmules adherent, spherical, large, each covered by two dis- 
tinct layers of horizontal spicules, the outer layer intermixed 
with skeleton-spicules and often containing relatively large 
siliceous spheres, a large proportion of the spicules being irregular 
in shape , the spicules of the inner layer much more regular and 
as a rule sausage-shaped The outer layer is contained in a 
chitmous membrane which spreads out over the base of the sponge. 
The foraminal tubules are short and straight. 

This sponge is allied to S bombayensis, from which it is distin- 
guished not only by the abnormal chaiacters of its gemmule- 
spicules and the absence of flesh-spicules, but also by the form of 
its skeleton-spicules and the structure of its skeleton I haie 
examined several specimens diy and in spirit , but S ultima is 
the only Indian freshuatei sponge, except Coi vospongilla bur- 
maxiica, I have not seen in a fresh condition 

Tiees in the Indian Museum , co-types at Trivandrum 
Habitat Discoi ered by Mr H Shunkara Harayana Pillay, of 
the Trnandrum Museum, in a tank near Cape Comorin, the 
southernmost pomt of the Indian Pemnsula 
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Genus 2 PECTISFONGILLA, Annandale, 
Tectispongilltt, Anaaudale, Eec. Ind Mus ui, p 103 (1909) 

Ttpe, Pectispongitta aiaea. Anuandale. 

The structure of the sponge resembling that of EuspongiUa 
or Ephydatia , but the gemmule-spicules bear at either end, at one 
side onlj', a double leitical row of spines, so that they appear 
Aihen -viewed in profile like a couple of combs joined together by 
a smooth bar. 




bx480. 


clx240 

¥ig 20 — Gemmiile and spicules o£ Pecltspotifftlla aurca -(type specamen) 
a, Skeleton-spicules, b, geminule-spicules, b', n single gemmule* 
spicule more highly magnified 


GEOGHApHiCAn Distbibuiioit — The genus is monotypic and is 
only known hom Traiancore and Cochin m the south-west of the 
Indian Peninsula 


15. FectispongiUa aurea^, Annandale 

Pecttspongilla aurea Annandale, op cif , p 103, pi xn, fig 2 
Sponge forming minute, soft, cushion-like masses of a deep 
golden colour (dull yellow in spiiit), the surface smooth, mmutely 
hispid Oue relatn ely large depressed osculuni usually present in 
each sponge , poies inconspicuous , dermal membrane in close 
contact -with the parenchyma 

Skeleton consisting of slender and feebly coherent radiating 
fibres .as a rule two or three spicules thick, with single spicules or 
ill-defined tiansverse fibres running horizontally Towards the 
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external surface transverse spicules are numerous, but they do not 
form any veiy regular structure 

/Spicules Skeleton-spicules smooth, sharply pointed, straight 
or nearly so Gemmnle-spicules minute, with the stem smooth 
and cylindrical, relatively stout and much longer than the comb 
at either end , the two combs equal, with a number of minute, 
irregularly scattered spines between the two outer rows of stouter 
ones No free microscleres 

Gemmules minute, spheiical, with a single aperture, which is 
piovided with a very short foraminal tubule , the granular coat 
well developed , the spicules arranged in a slanting position, but 
more nearly vertically than horizontally, with the combs pointing 
m all directions , no external chitinous membraue 


Length of skeleton-spicule 
Greatest diameter of skeleton-spicule 
Length of gemmule-spicule 
Length of comb of gemmule-spicule 
Greatest diameter of shaft of gemmule- 
spicule 

Diameter of gemmule 


0 2859 mm 
0 014 „ 

0 032-0 036 mm. 
0 008 mm 

0 004 „ 

0 204-0 221 mm. 


Tlie gemmule-spicules fiist appear as minute, smooth, needle- 
hke bodies, which later become roughened on one side at either 
end and so finally assume the mature form. There are no bubble- 
cells in the parenchyma 


15 a Var subspinosa*, nov. 

This variety differs from the typical form in having its skeleton 
spicules covered with minute irregular spines or conical pro- 
jections 

Types of both the typical form and the variety m the Indian 
Museum , co-types of the typical form in the Trivandrum 
Museum 

GeographicaIi Distributioit — The same as that of the genus 
Localities — Tenmalai, at the base of the western slopes of the "W 
Ghats in Travancoie (tvpical form) {Annandale) ; lilrnakulam and 
Trichur in Cochin (var subspinosa) {G Matliai) 

Btoeogt — ^My specimens, which were taken in November, 
were growin®: on the roots ot trees at the edge of an artificial pool 
by the roadside They were in rather dense shade, but their 
brilliant golden colour made them conspicuous objects in spite 
of then small size Mr Mathai’s specimens from Cochin were 
attached to water-weeds and to the husk of a cocoanut that had 
fallen or been thrown into the water 
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Genus 3 EFHYDATIA, Lamomouv. 

Ephydatta, Lamouroux, Hist, des Pohp corall flex* p 6 (Me 
Weltner) (1810) ^ 

Ephydatta, J E Gray, P Zool Soc Loudon, 1807, p 660 
ltacJiyspmgiUa,'Dy\iOv.^y (parttTn),7.oo\ Anz i, p 63(1874) 
Carter ( /lai <im), Ann Nat Ilist (5) mi, p 90(1881) 

Cm Potts & Mills ( parttm), P Ac Philad 1881, p 160 

Vejdovakj , Alih Bohm Ges xii, p 28(1883) 

Jliei/cniflT, Potts ( ;j«frtim), t/ijrf 1887, p 210 
Carteiella,td (partim), tbtd 1887, p 26ll. 

M^eltnei (pni Aicli Naturg Ixi (i), p 121(1895) 
Ephydatta, Annandale, P TJ S Mus xwvii, p 404 (1909) 

Ttpb, (?) Spongitta flttviatths, nuctoruin 

This genus is separated from SpongtUa by the structure of the 
gemmule-spicules, 'which bear at either end a transierse disk with 
serrated or deeply notched edges, or at any rate with edges that 
are distinctly undulated The disks are equal and simiJai True 
fle'-h-spicules are usually absent, but more or less perfect 
birotulates exactly similar to those associated with the gemmules 
are often found free m the parenchyma The skeleton is never 
very stout and the skeleton -spicules are usually slendei. 

As has been already stated, some authors consider EphiydaUa 
as the type-genus of a subfamily distinguished from the subfamily 
of which Spongilla is the type-genus by having rotulate gemmule- 
spicules The transition betueen the two genera, however, is a 
very easy one Manj species of the suhgenus Eusponqtlla, the 
typical suhgenus of Spongilla (including lanistns, the type- 
species of the genus), have the spines at the ends of the gemmule- 
spicules ari-anged in such a way as to suggest rudimentary 
rotules, while in the typical form of S cratenformts this 
formation is so distinct that the species has hitherto been placed 
in the genus Ephydatia (^Meyema), although in some sponges that 
agree otherwise with the typical form of the species the gemmule- 
spicules are certainly not rotulate and in none do these spicules 
bear definite disks 

GnoGBAPHlCAn DlBTKiBtTTiON ’ — Ephydatta, except Spoitgtlla, is 
the most generally distributed genus of the Spongillidm, but in 
most countries it is not prolific in species In J span, liowever, 
it appears to predominate over Spongilla Only one species is 
knoMufrom India, but another (E WzTji&nif/ia*’, Evans) has been 
described from the Malay Peninsula, while Weber found both 
the Indian species and a thud {E logoi ensis*) in the Malay 
Archipelago 


16. Ephydatia meyeni* (Oartei) 

Spongilla mcyeni. Carter, J Bomb 


fig 1, &Ann Nat Hist (2)iv,p 84, pi i". hg ^ 
Spongilla ineyeni, Bowerbanli, P Zool Sc* 


Asiat Soc m, p 33, pi 
„ 1(184 . 

>oc London, 1863, p 448, 


pi X'VXMll, fig 4 _ no /TOOT \ 

Spongilla meyeni. Carter, Ann Nat Hist (6) vii, p 93 (1881) 
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Ephydatia flumatibs^ Weber, Zool £!rgeb. Niederland Ost-Ind i 
pp 32, 46 (1890) 

Ephydatia miUlerif Weltner {paitim), Arch Natiirg Ixi (i), 
p 125(1895) 

Annandale, J Asiat See Bengal, 1907, p 24, fig 7 
Ephydatia mullei i subsp meyeai, id , Bee Ind Mus ii, p 306 (1908) 


Sponge Laid and firm but easily tom, usually o£ a clear white, 
sometimes tinged with green, forming iiiegular sheets or masses 
never of great thickness, without blanches but often with stout 
subquadrate projections, the summits of which are marked with 
radiating grooves , the whole surface often irregularly nodulose 
and deeply pitted , the oscala inconspicuous , the membrane 
adhering closely to the parenchyma The paienchyma contains 
numerous bubble-cells (see p 31, fig 2) 

Skeleton dense but by no means regulai , the radiating fibres 
distinct and containing a considerable amount of spongin, at any 
late in the outer part of the sponge, transverse fibies hardly 
distinguishable, single spicules and iiregular bundles of spicules 
taking their place 

bx240. 



Fig 21 — Gemmule and spicules of Ephydatia mei/em (from Calcutta) 
a, Skeleton-spicules , b, gemiiiule-spicules 


SjJicules Skeleton-spicules entirely smooth, modeiately stout, 
feebly cuived, sharply pointed No flesh-spicules (xeminule- 
spicules with the shaft as a rule moderately stout, much longer 
than the diameter ot one disk, smooth or with a few stout, 
straight hoiizontal spines which are tiequently bifid or trifid, 
tlie disks flat, ot considerable size, with their margins cleanly and 
deeply diiided into a comparatively small numbei of deep, slender, 
tiiangular processes of diffeient sizes , the shaft extending not at 
all or very little beyond the disks 

Gemmules spherical, usually numerous and of rather large size , 
each covered by a thick lajmr of minute air-spaces, among which the 
gemmule-spicules are arranged vertically, often in two or even 



110 


SPOKGILIiIS^:. 


three concentric series, a single short forammal tubule; the 
pneumatic coat confined externally by a delicate membrane, with 
small funnel-shaped pits over the spicules of the outer senes 
I think that the gemmules found by me in Bhim Tal and 
assigned to Potts’s Meyema rohusta belong to this speues, but 
some of the spicules are barely as long as the diameter of the 
disks In any case Potts’s description is so short that the status of 
his species is doubtful. His specimens were from N Amenca 
E meyem is closely related to the tw o commonest Holarcfcic 
species of the genus, E Jhivtaiilts and E mulUn, which have been 
confused by several authors including Potts Prom E Jluviatihs 
it IS distmguished by the possession of bubble-cells in the paren- 
chyma, ana from E. mulhrt by its invariably smooth skeleton- 
spicules and the relatively long shafts of its gemmule-spicules 
The latter character is a marked feature of the specimens from 
the Malay Archipelago assigned by Prof Max Weber to E 
JluvvoLtxhz , I am indebted to his kindness for an opportunity of 
examining some of them 

Ttps m the British Museum; a fragment in the Indian 
Museum 

GeogbaphicaIi DiSTBiBTJTioir. — India and Sumatra Lota- 
httes — Bengae, Calcutta and neighbourhood (Annandale ) , 
Madbas Peesidekct, Cape Comonn, Travancore (Trtvandrum 
Mtts ) Bombat Pbesidewci, Island of Bombay (Carter) • Hima- 
EATAS, Bbim Tal, Kumaon (alt 4,500 feet) (Annandale) 

Biology — My experience agrees with Carter’s, that this 
species 18 never found on fioating ob 3 ects but always on stones 
or brickwork. It grows in the Calcutta “ tanks ” on artificial 
stonew’ork at the edge of the water, together with SpongiUa 
carten, S alba, S fiagihs subsp calcuttana, and Ti ochospongilla 
latouckiana It fiounslies during the cold weather and often 
occupies the same position in succeeding years In this event the 
sponge usually consists of a dead base, which is of a dark brownish 
colour and contains no cells, and a living upper layer of a whitish 
colour. 

The larva of Sxsgra vndxca is sometimes found in the canals, hut 
the dose texture of the sponge does not encourage the visits of 
other ineolce. 


Genus 4 BOSILIA, Cray. 

Eonlia, J E Gray, P Zool Soc Lond 9 ii, 1887, p 550 
Type, Spmgilla plumosa. Carter 

This genus is distinguished feom EpTiydaiia by the nature of 
the free microscleres, the micioscleres of the gemmule being 
milar in the two genera The free microscleres consist as 
rule of several or many shafts meeting together in several or 
many planes at a common centre, which is usually nodular The 
free ends of these shafts often possess rudimentary rotulss 
Occasionally a free microsclere may be found that is a true 
monazon and sometimes such spicules are more or less distinctly 
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birotulate The skeleton is also characteristic It consists 
mainlv of radiating fibres which bifurcate frequently in such a 
way that a bush-like structure is produced Transverse fibres 
are very feebly developed and are invisible to the naked eye 
Ouang to the structure of the skeleton the sponge has a feathery 
appearance 

Gray originally apphed the name Donha to this species and to 
Sj>onfftlla” batleyi, Bowerbank It is doubtful how far his 
generic description apnhes to the latter, which I have not seen , 
but although the position of “ 82 )ongiUa ” batleyi need not be 
discussed here, I may say that 1 do not regard it as a con- 
gener of Dosilia phmosa, the free microscleres of which are of 
a nature rare but not unique in the family. With DostUa 
plumosa we must, in any case, associate in one genus the two 
forms that have been described as varieties, viz., palmen*^ Potts 
from Texas and Mexico, and hrouvnt*, Kirkpatrick from the White 
Nile By the kindness of the authorities of the Smithsonian 
Institution and the British Museum I have been able to examine 
specimens of all three forms, in each case identified by the author 
of the name and I am inclined to regard them as three very 
closely allied but distinct species Species with free microscleres 
similar to those of these three forms but with heterogeneous or 
tubelliform gemmule-spicules will probably need the creation of a 
new genus or new genera for their reception 

Geogbaihioaii DisTEiBxmoN — The typical species occurs in 
Bombay and Madras , D palmet i has probably an extensive range 
in the drier parts of Mexico and the neighbouring States, while 
D 6j outni has only been found on the banks of the White Nile 
above Khartoum, in Tropical Africa 

17. Dosilia plumosa* (Cfliter). 

Spongtlla plumosa. Gaiter, J. Bomb Asiat Soc iii, p 34, pi j, 
ig 2, & Ann Nat Hist (2) i\, p 85, pi m, fig 2 (1849) 
Spongtlla plumosa, Bowerbank, P Zool Soc London, 1863, 
p 449, pi xx\.viu, 5 
jDostlta plumosa, J E way, 1867, p 551 

Met/enia plumosa. Garter, Ann Nat Hist ^5) vu, p 94. pi v. fin-. 6 
(1881). ^ ° 
Meyenta plumosa, Potts, P Ac Philad 1887, p 233 
JEphydatia plumosa, Weltner, Aich Naturg Im (i), p 126 (1893) 
J^hydatia plumosa, Petr, Bozp Ceske ^Vk Praze, Trfde u. pi ii. 
figs 29, 30 (text in Gzech) (1899) ^ ' 

Sponge forming soft irregular masses which are sometimeb as 
mu^ as 14 cm. in diameter, of a pale brown or brilliant green 
colour, no branches developed but the surface covered with 
irregular projections usually of a lobe-like nature 

^eleton delicate, with the branches diverging widely, exhibiting 
the characteristic structure of the genus in a marked degree, 
containing a considerable amount of chitin, which renders it 
resistant in spite of its delicacy 
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Sjpicules Skeleton -spicules smooth, sharply pointed, nearly 
straight, moderately slender, about twenty times as long as their 
greatest transverse diameter Iflesh-spicules occasionally amphi- 
ovous or birotulate and ivith a single shaft, more frequently con- 
sisting of many shafts meeting in a distinct central nodule, which is 
itself smooth ; the shafts irregularly spiny, usually more or less 



A = luicrosclereB, X 240 , B = gemmule os seen m optical section 
from below, X 76 (Prom Bambba ) 


nodular at the tip, which often bears a distinct circle of recurved 
spines that give it a rotulate appearance (xemmule-spicules 
with long, slender, straight shafts, w'hich bear short, slender, 
straight, horizontal spines sparsely and irregularly scattered 
01 ei their surface ; tlie rotulse distinctly coni ex ii hen seen in 
profile ; their edge irregularly and by no means deeply notched , 
the shafts not extending beyond their surface but clearly seen 
from above as circular umboues 

Oemmules Somewhat depressed, covered with a thick granular 
pneumatic coat, in winch the spicules stand erect, the single 
aperture depressed Each geinmule surrounded more or less 
distinctly b}' a circle oi seieral circles of flesh-spicules 

Tim in the British Museum , some fragments in the Indian 
Museum 

GrEOGBATHicui DiSTBiBCTiox — Bombay and Madras Carter’s 
specimens weie taken in the island ot Bombay, mine at Bambba 
ill the north-east ot the Madras Piesidency I haie been unable 
to discoier this species in the neighbourhood ot Calcutta, but 
it IS apparently rare w herever it occurs 

BioIiOgx — Carter w'ntes as regards this species — “ This is the 
coarsest and most resistant of all the species As yet I have only 
found three or four specimens of it, and these only in two tanks 
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I have never seen it fixed on any solid body, but always floating 
on the surface of the water, about a month after the first heavy 
rams of the SW monsoon have fallen. Having made its 
appearance m that position, and having remained there for 
upwards of a month, it then sinks to the bottom That it grows 
like the rest, adherent to the sides of the tank, must be interied 
from the first specimen which 1 found (which exceeds two feet in 
circumfeience) having had a fiee and a fixed surface, the lattei 
coloured by the red gravel on which it had grown I have noticed 
it growing, foi two successue years m the month of Juty, on the 
surface ot the w’ater of one of the two tanks in which I hai e 
found it, and w ould account for its temporary appearance in that 
position, in the following way, viz , that soon after the first rain*» 
have fallen, and the tanks haxe become filled, all the sponges m 
them appear to undeigo a partial state of putrescency, during 
w’liich gas IS geneiated in them, and accumulates in globules in 
their structure, through which it must burst, oi tear them from 
their attachments and force them to the surface of the water. 
Since then the coaise structure of 2>hmiosa would appear to offer 
greater resistance to the escape of this air, than that of any of 
the other species, it is probable that this is the reason of my 
having hitherto only found it in the position mentioned ” 

It seems to me more probable that the sponges are actually 
broken aw-ay from then supports by the violence of the ram and 
retain air mechanically in their cavities The only specimens of 
D. plumosa that I haxe seen alive were attached very loosely to 
their support In w'nting of the “ coarse structure ” of this 
species. Carter evidently alludes to the wide interspaces between 
the component branches of the skeleton. 

My specimens were attached to the stem of a w'ater-lilv 
growing in a pool of shghtly brackish water and w'ere of a 
brilliant green colour. I mistook them at first for specimens of 
S. lacustiis subsp leticulata in winch the branches had not 
developed normally. They were taken in March and were full 
of gemmules The pool in which they were growing had already 
begun to dry up 

Genus 5 TBOCHOSPOI^GILLA, V'ejdovsl.y 

TiochospongiUa, Vejdovsky, Ahh K Bohm Ges Wiss xu, p 31 
(1883) ^ 

Ti ochospongilla, ^ 16 x 2638111 , Arch Slaves de Biologie, 1 , p 44 {1886j 
Trochospangilla, Vejdovsky, P Ac Pbilad 1887, p 176 
Meuenui, Votis [pm Urn), tovl p 210 
TubeUa, %d [pat titn), ibid , j) 24^ 

Megenta, Cartel {pat Uni), Ann Kat Ili^t (5) p 90 (1881) 
Troohospongilla, Weltner, in Zacliarias’s Tier- iind Pflanzenwelt, 1 . 

p 216(1891) ’ ’ 

Ti ochospongilluy td , A\ch Natnrg Ixi(i), p IJO (ISOo) 

Tubelfa, xd [partim), tbid p 128 

Tveb, Spongxlla c» inacetis, Efarenberg 


1 
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The characteristic feature of this genus is that the rotules of 
the gemmule-spicoles, which are homogeneous, have smooth instead 
of serrated edges Their stem is always short and they are 
usually embedded in a granular pneumatic coat The sponge is 
small in most of the species as yet known , in some species 
microscleres without rotulm are associated with the gemmules 



Fig 23 — A=fiteleton-9picule of Trochospongilla latowAiana, A'=gemmule' 
spicule of the same species , B=-geinmule of T phtlloUtana as seen in 
opbcal section from above , B'=skeIeU>n-spicule of same species A, 
A', B' X 240 , B X 75 All specimens from Calcutta 

1 think it best to include in this genus, as the original 
diagnosis would suggest, all those species in which all the 
gemmule^picules are defimtely birotulate and have smooth edges 
to their disks, confining the name Tuhella to those in winch the 
upper rotula is reduced to a mere knob !E\eu in those species 
in which the tw'o disks are normally equal, individual spicules 
may be found m winch the equality is only approximate, while, 
on the other hand, it is by no means uncommon for individual 
spicules in such species as Tuhdla” pennsylvamca, which is here 
included in TrochospongtUa, to have the two disks nearly equal, 
although normally the upper one is much smaller than the lower. 
There is i ery rarely any difficulfy, however, in seeing at a glance 
whether the edge of the disk is smooth or serrated, the only 
species in which this difficulty would anse being, so far as I am 
aware, the Australian EphydaUa capewettv* (Haswell), the disks of 
which are undulated and nodulose rather than serrated 

GEOGEAPHiCiLL DisxBiBiTTiOfi'. — ^The genus includes so large a 
proportion of small, inconspicuous species that its distribution is 
probably known but imperfectly. It would seem to have its head- 
quarters in America but also occurs in Europe and Asia 
In India three species have been found, one of which {T. pennsyl- 
vanica) has an extraordinarily wide and apparently discontinuous 
range, beiug common in N America, and having been found in 
the west of Ireland, the Inner Hebrides, and near the west coast 
of S India. The other two ludian species are apparently of not 
uncommon occurrence in eastern India and Burma 
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Key io the Indian Sjnectes oj Trochospongilla. 

I Botules of the gemmule-spicules equal or 
nearly so 

A SkeletoD-spicuIessmooth, usually pointed fatoucAiaiia, p 115 
B Skeleton-spicules spiny, blunt . pMlotttana, p 117 
II Upper rotulo of the genimule - spicules 
distinctly smaller than the lou er 

Skeleton-spicules spiny, pointed pennsylvantca, p 118 


18 Trochospongilla latonchiana* , Annandale. 

Trochospongilla latouchtana, Annandale, J. Asiat Soc Bengal, 1907, 
p 21, fig 5 

Trochospongilla latouchiana, id , Bee Ind. Mus ii, p 167 (1908) 
Trochospongilla leidyt, id {nee Bowerbunk), ibid iii, p 108 (1909) 

Sponge forming cushion-shaped masses rarely more than a few 
centimetres in diameter or thickness and of a brown or yellow 



Fig 24 — Trochospongilla latouchiana 

Vertical section of part of skeleton uith geinntules in stilt, X 30, also a single 
gemmule, x 70 (From Calcutta) 


colour, hard but rather brittle , surface evenly rounded, mmutely 
hispid , oscula inconspicnous, small, circular, depressed, very few in 
number , external membrane adhering closely to the parenchyma , 

l2 
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a chitiDOUs membrane at the base of the sponge Larger 
sponges divided into several layers by similar membranes 

Skeleton dense, forming a close reticulation ; radiating fibres 
slender but quite distinct, running up right through the sponge, 
crossed at frequent intervals by single spicules or groups of 
spicules 

Sjpieules Skeleton - spicules smooth, about twenty times as 
long as the greatest tiansveise diameter, as a rule shaiply 
]iointed , smooth amphistrongyli, which are often inflated in the 
middle, sometimes mixed with them but never in large numbers 
No fiesh-spicules Grpmmule-spieules with the lotulae circular or 
slightly asymmetrical, flat or nearly flat, marked with a distinct 
double circle as seen from above, sometimes not quite equal , the 
shaft not projecting beyond them , the diameter of the votule 

to 5 times tliat of the shaft, which is about 2| times as long 
as broad 

Oemmules small (0 2x0 18 mm ), as a lule very numerous and 
scattered throughout the sponge, flask-shaped, clothed when 
mature mth a thin microcell coat in which the birotulates are 
arranged with overlapping rotulse, their outer rotulse level w ith 
the surface , foraminal aperture circular, situated on an eminence. 

' A vet age Measurements 

Diameter of gemmule 0*2 x 0 18 mm 

Length of skeleton-spicule 0 28 „ 

Len^h of birotulate-spicule 0 175 „ 

Diameter of rotula 0 02 „ 

T latouchiana is closely related to !P leidgi (Bowerbank) from 
N. America, but is distinguished by its much more slender skeleton- 
spicules, by the fact that the gemmules are not enclosed in 
cages of megascleres or confined to the base of the sponge, and 
by differences in the structure of the skeleton 

Tvfe in the Indian Museum. 

Geogbapbioaxi Distbibvtion . — Lower Bengal and Lower 
Burma Loeahttes — BsKGAn, Calcutta and neighbourhood 
(AnTiandaW) BmiMA, Eawkareik, Amherst district, Tenasserim 
(Annandale) 

Bioxogt — This species, which is common in the Museum tank, 
Calcutta, IS apparently one of those that can grow at any time 
of year, provided that it is well covered with water Like 
T leidyi it is capable of producing fresh layers of living sponge 
on the top of old ones, from which they are separated by a 
chitinous membrane. These layers are not, however, necessarily 
produced in different seasons, for it is often clear from the nature 
of the object to which the sponge is attached that they must all 
have been produced in a short space of time What appears to 
happen in most cases is this • — ^A young sponge grows on a brick, 
the stem of a reed or some other object at or near the edge 



TBOCnOSPONCULLA. 


117 


of a pond, the water in m hich commences to dr) up As the 
sponge becomes desiccated its cells perish Its gemmales are, 
however, retained in th'e close-meshed skeleton, which persists 
without change of form A heavy shower of ram then falls, and 
the water rises again over the dried sponge The gemmules 
germinate immediately and their contents spread out oi'er the old 
skeleton, secrete a cbitmous membrane and begin to build up a 
new sponge The process may be repeated several times at the 
change ot the seasons or e\ en during the hot w eather, or after 
a “break in the rams” If, howevei, the dried sponge remains 
exposed to wind and rain for more than a few months, it begins 
to disintegrate and its gemmules are carried away to other 
places. Owing to their thin pneumatic coat and relatively heavy 
spicules they are not very buoyant Even in the most favourable 
circumstances the sponge of T. latoucJnana never forms sheets of 
great area In spite ot its rapid grow’th it is frequently over- 
grown by Sjaonfftlla carta i 

19 Trocho^pongiUa phillottiana*'', Annandale» 

Ti ochospongtlla phillotttanay 3 Asiat. Soc Bengal, 1907, 

p 22,% G 

TrochospongiUapJnllotUana, id flSiAc Ind Mus i, p 269(1907) 

Trochospongilla phillotUana, id , ibid ii, p 167 (1908) 

Sponge hard but friable, formmg sheets or patches often of 
great extent bub never more than about 5 mm. thick , the surface 
minutely hispid, flat , colour pale yellow, the golden-yellow 
gemmules shining through the sponge in a very conspicuous 
manner , oscula inconspicuous , external membrane adherent , 
no basal chitinous membrane 

Skeleton dense but b) no means strong, the reticulation close but 
produced mamly by single spicules, w bich form triangular meshes , 
radiating fibres never very distinct, only persisting for a short 
distance in a v ertical direction ; each gemmule enclosed in an 
open, irregular cage of skeleton-spicules. 

Sjatcules. Skeleton-spicules short, slender, blunt, more or less 
regularly and strongly spiny, straight or feebly curved. No flesh- 
spicules Gemmule-spicules with the rotulse ciicular, very wide as 
compared with the shaft, concave on the surface, w ith the shaft 
projecting as an umbo on the surface , the low'er rotula often a 
little large than the upper 

Gemmules numerous, situated at the base of the sponge in 
irregular, one-layered patches, small (0 32 x 0 204 mm ), of a 
brilliant golden colour, distinctly wider than high, with a single 
aperture situated on an eminence on the apex, each clothed (when 
mature) with a pneumatic coat that contains relatively large but 
irregular air-spaces among w'hich the spicules stand with the 
rotulse overlapping alternately, a funnel-shaped pit in the coat 
descending from the suiface to the upper rotula ot each of them , 
the surface of the gemmule covered with ii regular projections 
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Diameter of gemmule 0*32 x 0 264 mm. 

Length of skeleton-spicule . 0 177 „ 

Length of gemmule-spicule 0 015 „ 

Diameter of rotule . . 0 022 „ 

This species appears to be related to T, pennsylvamca^ from 
which it differs mainly in the form of its gemmule-spicules and 
the structure of its gemmule. My original description was based 
on specimens in which the gemmule-spicules were not quite mature 

Tips in the Indian Museum 

GBOSiiAPHiCAi Distbibotios'. — L owei Bengal and Lower 
Burma Localities : — Bewgal, Calcutta (Annandale) BuBMii, 
jungle pool near Sawkareik, Amherst district, Tenassenm 
\Annanida.le). 

BionouT — This species covers a brick wall at the edge of the 
Museum tank in Calcutta every year during the “ rams ” In 
the cold weather the wall is left dry, but it is usually submerged 
to a depth of several feet before the middle of July. It is then 
rapidly covered by a thin layer of the sponge, which dies down 
as soon as the water begins to sink when the “ rams ” are over. 
Por some months the gemmules adhere to the wall on account of 
the cage of spicules in which each of them is enclosed, but long 
before the water rises again the cages disintegrate and the 
gemmules are set free Many of them fall or are earned by the 
wind into the water, on the surface of which, owing to their 
thick pneumatic coat, they float buoyantly Others are lodged in 
cavities in the wall. On the water the force of gravity attracts 
them to one another and to the edge of the pond, and as the 
water rises they are corned against the wall and germinate In 
thick jungle at the base of the Dawna Hills near ffawkareik f in 
the intenor of Tenasserim, I found the leaves of shrubs which grew 
round a small pool, covered with little dry patches of the sponge, 
which had evidently grown upon them when the bashes were sub- 
merged This was m March, dunng an unusually severe drought. 

20 TrochospongiUa pennsylvanica * (Potts). 

TubeUapennsylvanica,Voitis,'P Ac Pbilad 1882, p 14 
Fubdla pennsulvamea, td , tbtd 1887, p 251, pi vi, Bg 2, pi xii, 
figs 1-3 

Tubella pennsylvanica, Mackay, Trans Roy Soc Canada, 1889, 
Sec IV, p 95 

Tubetta pennsylvanica, Hanitsch, Rature, li, p 611 (1895) 

Tubella pennsylvanica, Weltner, Arch Naturg Ixi (i), p 128 (1896) 
TViJeiya pcnnsylt’anica, Hanitsch, Insb Natural vv,p 129(1896) 
Tubdla pennsylvanica, Annandale, J Lmn Soc , Zool , xxi, p -48 
(1908). 

Tubella pennsylvanica, id ,B.cc Ind Mus m, p 102(1909) 

Tubella Pennsylvania, la, P US Mus xxxvii, p 403, fig 2 
(1909) 

t This locality w often referred to m zoological literature as Kawiareef or 
Kawkanf, or even Eokanf. 
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Sjponge soft, fragile, formiug small cusbion-sbaped masses, grey 
or green , oscula few in number, often raised on sloping eminences 
surrounded by radiating furrows below the external membrane, 
external membrane adhering to the parenchyma 

Skeleton close, almost structureless “ Surface of mature speci- 
mens often found covered with parallel skeleton spicules, not yet 
arranged to form cell-like interspaces ” {Potts) 

Sjpiciilcs Skeleton-spicules slender, cylindrical, almost straight, 
sharp or blunt, minutely, uniformly oi almost uniformly spined , 
spines sometimes absent at the tips. No flesb-spicules. Grem- 
mule-spicules w'lth the lower lotula invaiiably larger than the 
upper; both lotulm flat or somewhat sinuous in profile, usually 
circular but sometimes asymmetrical or subquadrate in outline, 
1 arving considerabl}' in size 

Qemmules small, numerous or altogether absent, covered with a 
granular pneumatic coat ot variable thickness , the rotulm of the 
gemmule-spicules overlappmg and sometimes projecting out of 
the granular coat 

The measurements of the spicules and gemmules of an Indian 
specimen and of one from I«high Gap, Pennsylvania, are given 
for comparison • — 


Travancore 

Length of skeleton-spicules 0 189-0242 mai 

(average 0 205 mm ) 
Breadth „ „ 0 0084- 0 0155 nim 

Length of bii otulate 0 0120 

Diameter of uppei lotula 0 0084 

„ lower ,, 0 0109 

„ gemmule 


FennB 3 lvania 
0 16-0 21 mm 
(ai erage 0 195 mm ) 
0 0084 mm 
0 0099 „ 

0 0084 „ 

0 0168 „ 

0 246-0 348 mm 0 174-0 ^5 mni 




The spicules of the Traiaucoie specimen are, therefore, a trifle 
larger than those of the American one, but the proportions are 
closely similar 

The difference between the gemmule-spicules of this species 
and those of such a form as T. philloitiana is merely one of degree 
and can hardly be regarded as a sufficient justification for placing 
the two species in different genera If, as I have proposed, we 
confine the generic name Tuhella to those species in which the 
gemmule-spicules are really hke “httle trumpets,'’ the arrange- 
ment IS a much more natural one, for these species have much in 
common apart from the gemmule-spicules T. pennsylvanica does 
not appear to be very closely related to any ofcbei knoivn species 
except T plnllottiana. 

Tipe m the U.S National Museum, from which specimens that 
appear to be co-tvpes have been sent to the Indian Museum 

Geogbaphicae Disthibutiox — ^V ery wide and apparently dis- 
continuous • — N Ameiica (wndelv distributed), Iieland {Samtseh), 
Hebrides of Scotland {Annandal^, Travancore, S India (>l«7ian- 
dnle) The only Indian locality w’hence I have obtained specimens 
IS Shasthancottah Lake near Quilon in Travancore 
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BiotOGT. — ^In Shasthaucottah Lake T pennsylvamca is found 
on the roots of water-plants that are matted together to form 
floating islands It appears to avoid light and can only be obtained 
from roots that have been pulled out from under the islands 
In Scotland I found it on the lower surface of stones near the 
edge of Loch Baa, Isle of Mull. In such circumstances the 
sponge IS of a greyish colour, hut specimens of the variely 
nnnima taken by Potts on rocks and boulders in Bear Lake, 
Pennsylvania, were of a bright green 

Sponges taken in Traiancoie in November were full of 
gemmules , in my Scottish specimens (taken in October) I can 
find no traces of these bodies, but einbr 3 ’'OS are numerous 

Grenus 6 TIJBELLA, Cm Ur. 

Tubella, Carter, Ann Nat Hiet (5) vii, p 96 (1881) 

TubeUa, Potra (partun), P Ac Philad 1887, p 248 
Tubella, Weltner (parttm), Ardi Natuig Jxi (i), p 128 (1895J 

Ttpb, Bjiangtlla ^ulula, Bouerbank 

This genus is distinguished from Ephydatta and Ti ocho^ongilla 
by the fact that the two ends of the gemmule-spicules are unlike 
not only in size but also in form It sometimes happens that 
this unlikeness is not so marked in some spicules ns in others, but 
in some if not m all the upper end of the shaft (that is to say the 
end furthest lemoied from the inner coat of the geminule in the 
natural position) is reduced to a rounded knob, n hile the lower 
end expands into a flat tiansverse disk with a smooth or denti- 
culated edge ' The spicule thus lesembles a little trumpet resting 
on its mouth The shaft of the spicule is generally slender and 
of considerable length The skeleton of the sponge is as a rule 
distinctly reticulate and often bard, the skeleton-spicules aie 
either slender or stout and sometimes change considerably in 
proportions and outline as they approach the gemmules 

Gkogkaphioal Distbibutioit. — T he genus is mdely distnbuted 
in the tropics of both Hemispheres, its headquarters apparently 
being in S America, but it is nowhert rich in species Only two 
are known from tne Onental Begion, namel} T vesjianum * from 
Borneo, and T vespauoides* from Burma 

21 Tubella vesparioides *, Annandalc. (Plate II, fig. 4 ) 

Tubella vesjmnotdes, Anaaudtdc, Hec lad Mas ii, p 157(1908) 

Sjiongc forming rather thick sheets of considerable size, bard 
but buttle, almost black in coloui , oscula inconspicuous , external 
membrane supported on a reticulate horizontal skeleton 

Skeleton The surface covered with a network of stout spicule- 
fibres, the interstices of w'hich are moie or less deeply sunk, with 
sharp fibres pi ejecting vertically upivaids at the nodes, the 
whole mass pervaded by a similar netw ork, w hich is composed of 
a considerable number of spicules lying parallel to one another, 
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overlapping at the ends and bound together by a profuse secretion 
of spongin 



Fig 25 — Spicules of (Irom type specimen) x240 

Spicules Skeleton-spicules slendei, smooth, ainphioxous, be- t 
in a wide arc or, not infrequently, at an angle No true flesh- 
spicules. Gemmule-spicules terminating above in a rounded, 
knob-like structure and below in a relatively broad, flat rotula, 
which IS very deeply and irregularly indented round the edge when 
mature, the spicules at an eailier stage of development having the 
form of a sharp pm mth a round head , shaft of adult spicules 
pro 3 ecting slightly below the rotula, long, slender, generally armed 
with a few' stout conical spines, which stand out at right angles 
to it 

Qemmules numerous throughout the sponge, spherical, provided 
with a short, straight forammal tubule, suriounded by one low' 
of spicules, which are embedded in a rather thm granulai coat 


A\erage length of skeleton-spicule 0 316 mm 

breadth of skeleton-spicule 0 0135 „ 

, length of gfcinmule-spiciile 0 046 „ 

diametei of rotula 0 0162 „ 

, „ gemmule 0 446 ,, 


This sponge is closely related to Tuhella vesjiai lum (v Martens) 
from Borneo, tromAvluch it may be distingmshed by its smooth 
skeleton-spicules and the deeply indented disk of its gemmule- 
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spicules The skeletou-fibies are also rather less stout Bv the 
hmdness of Dr Weltner, I hare been able to compare types ot 
the two species 

Tipe in the Indian Museum 

Habitat — Taken at the edge of the Kanghyi (‘ great pond ’ ) 
at Mudon near Moulmem in the Amherst district of Tenassenm 
The specimens were obtained in March in a dry state and had 
giown on logs and branches which had evidently been submerged 
earlier in Ihe year. The name ve^ai turn given to the allied species 
on account of its resemblance to a wasps’ nest applies Mith almost 
equal force to this Burmese form. 


Genus 7. C0BV0SP0N6ILLA, nov. 

TiPEtj SpongtUa loncata, Weltner. 

SpongzlhdiB in which the gemmule-spieules aie uithout a tnioe 
of rotuhe and the flesh-spicuIes have slender cylindncnl shafts 
that bear at or neai either end a circle of stiong recurved spines 
The gemmule-spicules are usually stout and sausage-shaped, and 
the gemmules resemble those of Stratospongilla in structure 
The skeleton is stiong and the skeleton-spicules stout, both 
resembling those of the “ genus ” Potamdlepts^ Marshall. 

As in all other genera of SpongiUidae the structure of^ the 
skeleton is somewhat variable, the spicule-fibres of which it is 
composed being much more distinct in some species than in others 
The skeleton-spicules are often very numeious and in some cases 
the skeleton is so compact and rigid that the sponge may be 
described as stony. The flesh-spicules closely resemble the 
gemmule-spicules of some species ot Epliydatta and Settromeyema, 

GeogbaphicaIi DiSTEimmoM' — ^The species of this genus aie 
probably confined to Africa (whence at least four are known) and 
the Onental Kegion One has been lecorded from Burma and 
another from the Bombay Presidency, 


Key to the Indian Species qfCoivospongilla. 

1. Gemmule with two layew of gemmule- 
spicules, those of the innei layer not 

markedly smallei than those of the outer bu> mamcaj y i-o. 


II Gemmule witli two layers of gemmule- 
spicules, the outer of which contains 
ipicules of much gi eater size than the 


inner 


lqptdosa,p 124 


t Potts's SpoiigiOa nova-terra from Wewronndland l”“J 

belong to this genus although it has similar rotulas 

ppmt^out (^.cit sup,a% 126 ). the 

This IB shown very clearl> m the figure publish^ ^{J^MM^f^erameveuia 
Praze. Tnda n.pl i. figs 27. 28, 1899), who ussigns the species to 

Weltner places it in Bphudatia, and it seems to be a ® /T^xlrr I'ermet 
the two genera It hashwn suggested that it is a hybrid (Trailer, iwmet 

Fuzetek, xxi, p 314, 1898) 
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22 CoTVOspongilla lurmanica • (KtrJejpati icJe) (Hate II, fig 5 ) 

Spongitta loncata var bwmamca, Kirkpatnck, Reo Ind Mus ii, 
p 97, pi lY (1908) 

Sponge forming a shallow sheet, hard, not very strong, of a pale 
brownish colour ; the surface irregularly spiny , the oscula small 
hut conspicuous, circulai, raised on little turiet-like eminences ; 
the external membrane adhering closely to the sponge 

Sicdeton dense but by no means regular ; the network composed 
largely of single spines , thick radiating fibres distinguishable in 
the uppei part of the sponge 

Spicules Skeleton-spicules smooth, not very stout, amphi- 
strongylous, occasionally a little swollen at the ends, often unth one 
or more fusiform swellings, measuring on an average about 0 27 
X 0 0195 ram Hesh-spicules with distinct rotules, the recurved 
spines numbering 4 to 6, measuring about the length of the 
spicules ; the shaft by no means strongly curved , their length 
from 0 03-0 045 mm Geuimule-spicules amphioxous, as a rule 
distinctly curved, sometimes swollen at the ends, covered regularly 
but somewhat sparsely with fine spines, not measuring more thau 
0 49 X 0 078 mm 

Gemmules strongly adheient, arranged in small gioups, either 
smgle or double , when single spherical, when double oval , each 
gemmule or pair of gemmules covered by two layers of gemmule- 
spicules hound together in chitmous substance , the inner layer 
on the inner coat of the gemmule, the outer one separated from it 
by a space and in contact with the outer cage of skeleton-spicules , 
the size of the gemmule-spicules variable in both layers , externa] 
to the outer laver a dense cage of skeleton-spicules , foraminal 
tubule short, cylindrical. 

This sponge is closely related to S loncata, Weltner, of which 
Kirkpatnck regards it as a variety. “ The mam difference,” he 
wntes, “ between the typical African form and the Burmese \ariety 
consiste in the former having much larger microstiongyles (83 x 
15 7 fi [0 83 X 0 157 mm ]) with larger and coaiser spines , . . 
Judging from Prof Weltner’s sections ol gemmules, these bodies 
lack the definite outer shell of smooth maciostrongyles ||blunt 
skeleton- spicules^, though this may not impiobably be due to the 
breaking down and removal of this layer A further difference 
consists in the presence, in the Afncan specimen, of slender, 
finely spmed strongyles [amphistrongyh], these being absent m 
the Burmese form, though perhaps this fact is not of much 
importance ” 

Ttpe in the British Museum , a piece in the Indian Museum. 

Habitat — ^Myitkyo, head of the Pegu-Sittang canal. Lower 
Burma {E. W. Oates). 

Biology. — The sponge bad grown over a sheet of the polyzoon 
Htslopia lacustris Carter (see p. 204), remains of which eim be 
detected on its lower surface. 
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“Mr. E W Oates, who collected and presented the sponge, 
writes that the specimen was foaiid encrusting the vertical and 
horizontal surfaces of the bottom beam of a lock gate, where it 
covered an area of siv square feet The beam had been tarred 
several times before the sponge was discovered The portion of 
the gate on which the sponge was growing was submerged from 
November to May for eight hours a da}' at spring tides, but w’as 
entire!} dry duiing the six days of neap tides From May to 
October it was constantly submerged The sponge was found in 
April Although the canal is subject to the tides, the water at the 
lock IS alw ays fresh The colom* ot the sponge during life w as 
the same as in its pre‘>eiit condition ” 

23 CorvospongiUa lapidosa (Annandale) 

SponqiUa lapitlov/ Annandale, Ree Ind JIus n, pp 25, 26, hgs 3, 
4, 5 (1908J 

The sponge forms a Him but extiemely hard and resistant crust 
the surface of which is either level, shghtlv concave, or distinct!} 
corrugated , occasional groups of spicules project from it, but 
their arrangement is neither so regular nor so close as is the case 
m C luimamca The dermal membrane adheres closely to the 
sponge The oscula are small , some of them are raised above the 
general surface hut not on regular turret-shaped eminences. 
The coloui IS grev or black There is a thick chitinoiis membrane 
at the base of the sponge 



Fig 26 — Spicules of Cono^povffiHa lopidosa (from tvpe spcciinenj, X 240 

The fi/iC7ctoin'5 extremely dense owing to Hie laige nuinber of 
spicules it contains, but almost structureless , broad vertical 
groups of spicules occui but lack spongiu and only travel se a 
small part of the thickness of the sponge, their position is 
irregular The firmness of the skeleton is due almost entire^ 
to the interlocking of individual spicules At the base of the 
sponge the direction 'of a large proportion of the spicuJes is 
horizontal or nearlv horizontsl, the number arranged vertically 
bemg much greatei in the uppei part 
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Spicules The skeleton-spicnles are sausage-shaped and often 
a little swollen at the ends or constricted in the middle A large 
proportion are twisted or bent in various ways, and a few bear 
irregular piojections or swellings The majoiity, however, aie 
quite smooth Among them a tew 'more oi less slender, smooth 
amphioM occur but these are probably immature spicules The 
length and curvature oE the amphistrongyli vanes considerably, but 
the average measurments are about 0 28 x 0 024 mm The flesh- 
spicules also vary greatly in length and in the degree to which 
their shafts are cuived At first sight it seems to be possible to 
separate them into two categories, one in which the shaft is about 
0 159 mm long, and another in which it is only 0 05 mm oi 
even less, and groups of biiotulates ot approximately the same 
length often occui in the interstices of the skeleton Spicules ot 
all intermediate lengths can, howevei, be found The average 
diameter of the shaft is 0 0026 mm and of the rotula 0 0 106 mm , 
and the rotula consists of from 6 to 8 spines The gemmule-spicides 
vaiy greatly m size, the longest measuring about 0 08 x 0 014 and 
the smallest about 0 034x0 007 or even less There appears to 
be in their case an even more distinct separation as legaids size 
than there is in that of the flesh-spicules , but here again inter- 
mediate forms occur They are all stout, more or less blunt, and 
more or less regularly covered with very short spines , most ot 
them are distinctly curved, but some aie quite stiaight 

Oemmules T he gemraules are firmly adherent to the support of the 
sponge, at the base of which they are congregated in groups of 
four or more They vary considerably in size and shape, many of 
them being asymmetrical and some elongate and sausage-shaped. 
The latter consist of single gemmules and not of a pair in one 
case Extreme forms measure 0 38 x 0 29 and 0 55 x 0 25 Each 
gemmule is covered with a thick chitmous membrane in close 
contact with its wall and surrounding it completely. This mem- 
brane IS full of spicules arranged as in a mosaic , most or all of 
them belong to the smaller type, and as a rule they are fairly 
uniform m size Separated from this layer by a considerable 
interval is another layer of spicules embedded in a chitmous 
membrane which is in continuity with the basal membrane of the 
sponge The spicules in this membrane mostly belong to the 
larger type and are i ery variable m size , mmgled ivith them 
are often a certain number of birotulate flesh-spicules The 
membrane is in close contact with a dense cage of skeleton- 
spicules arranged parallel to it and bound together by chitmous 
substance The walls of this cage, when they are in contact 
with those of the cages of other gemmules, are coterminous 
with them There is a single depressed aperture in the gemmules, 
as a rule situated on one of the longer sides 

This sponge is distinguished from (7 biirmanica not only by 
differences in external form, m the proportions of the spicules 
and the structure of the skeleton, but also by the peculiar nature 
of the armature of the gemmule. The fact that birotulate spicules 
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are often found in close association \ritb them, is particularly 
noteworthy 

Txpb in the Indian Museum 

Geogbaphicai, Distmbction — ^This sponge has only been 
found in the 'Western Ghats of the Bombay Presidency. 'Locali- 
ties — Igatpun Lake and the B Godaven at Nasik 

Bionocr. — There is a remarkable difference in external form 
between the specimens taken in Igatpun and those from Kasik, 
and this difference is apparently due directly to environment In 
the lake, the waters of which are free from mud, the sponges were 
growing on the lower surface ot stones near the edge They 
formed small crusts not more than about 5 cm (2 inches) in 
diameter and of a pale grejish colour. Their surface was Hat oi 
undulated gently, except round the oscula w'here it was raised 
into sharply conical eminences with furrowed sides The speci- 
mens from ITasik, which is about 30 miles from Igatpun, 
were attached, together with specimens of Spongilla cmerea and 
S. tndtca, to the sides of a stone conduit full of very muddy 
runnmg water They were black in colour, formed broad sheets 
and were markedly corrugated on the surface Their oscula were 
not raised on conical eminences and were altogether most incon- 
spicuous The skeleton was also harder than that of sponges from 
the lake 

In the lake G lapido^a was accompanied by the gemmules of 
Spovgilla hombuyensts, but it is interesting that whereas the latter 
sponge was entirely in a resting condition, the former was m full 
vegetative vigour, a fact which proies, if proof were necessary, 
that the similar conditions of environment do not invariably 
have the same effect on different species of Spongillidm. 


APPENDIX TO PART 1. 
Ponsr OF UnosaTAxs Posmov. 


(Plate I, fig. 4.) 


On more than one occasion I have found m my aquannm in 
Calcutta small sponges of a peculiar type which I am unable to 
refer with certainty to any of the species descnbed above Pig 4, 
pi I, represents one of these sponges They are never more than 
about a quarter of an inch in diameter and never possess more 
than one osculum They are cushion-shaped, colourless and soft 
The skeleton-spicules are smooth, sharpy pointed, moderately 
slender and relatively large They ore arranged in de ni e 
lertical groups, which project through the dermal membrane, an 
in irregular transverse formation Small sphencal gemmuJes are 
present but have only a thin chitmous covenng without spicules 


iSTrponges probably represent an abnormal forin of some 
well-known species, possibly of Spongilla carten. I have seen 
nothing like them in natural conditions 
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INTRODUCTION TO PART II. 


' I. 

The Phylum CffiLBSTExiATA. astd the Class Hydkozoa 

The second of the greab groups or phyla into which the metazoa 
are divided is the Goelenterata, m which are included most of the 
animals commonly known as zoophytes, and also the corals, 
sea-anemones and 3 elly-fiah. These animals are distmgnished 
from the sponges on the one hand and from the worms, molluscs, 
arthropods, vertebrates, etc , on the other by possessing a central 
cavity (the coslenteron or “ hollow inside ") the walls of which 
are the walls of the body and consist of tvao layers of cells 
separated by a structureless, or apparently structureless, jelly 
This cavity has as a mam function that of a digestive cavity. 

An ideally simple coelenterate would not differ much in general 
appearance from an olynthus (p 27), but it w ould have no pores 
in the body-wall and its upper orifice would probably be sur- 
rounded by prolongations of the body-\i all in the form of tentacles 
There- would be no collar-cells, and the cells of the body generally 
would have a much more fixed and definite position and more 
regular functions than those of any sponge The most charac- 
teristic of them would be the so-called cmdoblnsts Each of these 
cells contains a capsule * from which a long thread-hke body can 
be suddenly uncoiled and shot out ' 

The simplest m structure of the ccelenteiates are those that 
constitute the c^ass Sydrozoa In this class the primitive central 
cavity IS not divided up by muscular partitions and there is no 
folding in of the anterior part of the body to form an oesophagus 
or stomatodseum such as is found in the sea-anemones and coral 


* biuiil u capsules .uu louiicl in tlie tissues of certain worms and molluscs, 
but there is the strongest evidence that these animals, which habitually devour 
coelenterates, are able to swallow the capsules uninjured and to use them as 
weapons of defence (see Martm, Q J Micro Sci London, lii, p 261, 1908, 
and Grosvenor, Proc Koj Soc London, Ixxii, p 462, 1903) 'JCho “tncho- 
cysts" of certain protozoa bear a certain resemblance to tie nettle-ceUs of 
coelenterates and probably have similar functions 
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polyps In many species and genera the life-history is complex, 
illustrating what is called the alternation of generations That is 
to say, only alternate generations attain sexual maturity, those 
that do so being produced as buds from a sexless generation, 
which itself arises from the fertilized eggs of a previous sexual 
generation The sexual forms as a rule differ considerably m 
structure from the sexless ones , many medusee are the sexual 
individuals in a life-cycle iii which those of the sexless generation 
are sedentary 

An excellent general account of the coelenterates wnll be found 
in the Cambridge Natural History, vol i (by Prof Hickson) 

STnucTLiiB or Hidra 

Hyiha, the freshwater polyp, is one of the simplest of the 
Hydrozoa both as regards structure and as regards life-history 
Indeed, it differs little as regards structure from the ideally simple 
coelenterate sketched in a former paragraph, while its descent is 
direct from one polyp to another, every generation laying its 
own eggs * The animal ma3 be described as consisting of the 
following parts — (1) an upnght (or potentially upright) column 
or body, (2) a circle of contractile tentacles at the upper extremity 
of the column, (8) an oral disk or peristome surrounding the 
mouth and surrounded by the tentacles, and (4) a basal or aboral 
disk at the opposite extremity The whole animal is soft and 
naked The column, when the animal is at rest, is almost cybn- 
dncal in some forms but in others has the basal part distinctly 
narrower than the upper part It is highly contractile and when 
contracted sometimes assumes an annulate appearance , but as a 
rule the external surface is smooth 

The tentacles vary in number, but are never very numerous 
They are disposed in a single circle round the oral disk and are 
hollow, each containing a prolongation of the central cavity of 
the column Like the column but to an even greater degree they 
are contractile, and in some forms they are capable of great elon- 
gation They cannot seize any object betw een them, but are able 
to move in all directions 

The disk that surrounds the mouth, which is a circular aperture, 
IS narrow and can to some extent assume the form of a conical 
proboscis, although this feature is never so marl^ed as it is in 
some hydroids The basal disk is even narrower and is not 
splayed out round the edges 

A section through the bodj'-wall shows it to consist of the three 
typical layers of the coelenterates, viz , (i) an outer cellular Jajei 
of comparatively small cells, the ectoderm, (ii) an intermediate. 


* The stiiteiiient is not strictly nccurntc as regards the Oalcuttn phase of 
H milgans, for the summer brood aprarently does not lay eggs but reproduces 
lU species by nienns of buds only tons state of affairs, however, is probnblj 
an abnormality directlv due to environment 
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X 480 




Fig 27 — Uettle-cells of HyAra 

A=capEuleB from nettle-cells of a single specimen of the summer phase of 
H vulgaris from Calcutta, x480 figures marked xrith a dash represent 
capsules with barbed threads ll=a capsule nith the thread discharged, 
from the same specimen, X480 C=:capsu1e uith barbed thread, from a 
specimen of H ohgactis from Ijahore D= undischarged nettle-cell of 
H vulgans from Europe (after Ktissbaum, highly magnified) E=dis- 
chargedt capsule of the same (after the same author) a — cnidoblast , 
&=:capBule , cssthread , (f=cnidocil Only tbe base of the thread is 
shown ui E 
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structureless or apparently structureless layer, the mesogloea or 
“ central 3 elly ” , and (in) an internal layer or endoderm con- 
sisting of relatively large cells. Tbe cells of the ectoderm are 
not homogeneous. Some of them possess at their base narrow 
and highly contractile prolongations that exercise the functions 
of muscles Others are gland-cells and secrete mucus, others 
have round their margins delicate ramifying prolongations and 
act as nerve- cells Sense-cells, each ot which bears pn its external 
surface a minute projecting bristle, are found m connection with 
the nerve-cells, and also nettle-cells of more than one type 
The mesogloea is very thin 

The endoderm consists mainly of comparatively large cells with 
polygonal bases which can be seen from the external surface of 
the column in colourless indniduals Their inner surface is 
amoeboid and in certain conditions bears one or more vibratile 
cilia oi protoplasmic lashes ]^ettle-cella are occasionally found in 
tbe endoderm, hut apparently do not originate in this layer 
The walls of the tentacles do not differ in general structure 
from those of the column, but the cells ot the endoderm are 
smaller and the nematocysts of the ectoderm more numerous, 
and there are other minor differences 

A more detailed account of the anatomy of Hydra will be found 
in any biological text-book, for instance in Parker’s Elementary 
Biology , but it IS necessary here to say something more as regards 
the nettle-cells, which are of great biological and systematic 
importance. 

A nettle-cell of the most perfect type and the structures 
necessary to it consist of tbe following pans — 

(1) A true cell (the cnidoblast), which contains — 

(2) a delicate capsule full of liquid , 

(3) a long thread coiled up m the capsule and 

(4) a cnidocil or sensory bristle, which projects from the 

external surface of tbe cnidoblast 

A nerve-cell is associated with each cnidoblast 
In Hydra the nettle-cells are of two distinct types, in one of 
which the thread is barbed at the base, whereas in the other it is 
simple Both types have often two or more varieties and inter- 
mediate forms occur, hut generally speaking the capsules with 
simple threads are much smaller than those with barbed ones 
The arrangement of the nettle-cells is not the same in all species 
of Hydra, but as a rule they are much more numerous in the 
tentacles than elsewhere on the body, each 1 irge cell being 
huiioimded by seveial small ones Tlie Littei <u(' always much 
moie numerous than the former 
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Captube and Ingestion op Pbbx Digestion 

The usual food of ffydra consists of small insect larvae, worms, 
and Crustacea, but the eggs of fish are also devoured. The method 
'in which prey is captured and ingested has bseu much disputed, 
but the following facts appeal to be well established 

If a small animal comes in contact with the tentacles of the 
polyp, it instantly becomes paralysed. If it adheres to the 
tentacle, it perishes , but if, as is often the case, it does not do so, 
it soon recovers the power of movement Animals which do not 
adhere are generally those (such as ostracod Crustacea) which 
ha\e a hard niteguinent without w’eak spots Nematocysts of 
both kinds shoot out their threads against prey with considerable 
violence, the discharge being effected, apparently in response to a 
chemical stimulus, by the sudden uncoiling of the thread and its 
eversion from the capsule Apparently the tw'o kinds of threads 
have different functions to perform, for whereas there is no 
doubt that the barbed threads penetrate the more tender parts 
of the body against which they are burled, there is evidence that 
the simple threads do not do so but wrap themselves round the 
more slender parts, Nussbaum (Arch mikr Anat xxix, pi xx, 
fig 108) figures the tail of a Cyclops attacked by Eydta vulgans 
and shows several simple threads wrapped round the hairs and 
a single barbed thread that has penetrated the integument 
Sometimes the cyst adheres to the thread and remains attached to 
its cnidohlast and to the polyp, but sometimes the thread breaks 
loose Owing to the large mass of threads that sometimes 
congregate at the weaker spots in the external covering of an 
animal attacked (c gr , at the little sensory pits in the integument 
of the dorsal surface of certain water-mites) it is often difficult to 
trace out the whole length of any one thread, and as a thread 
still attached to its capsule is fiequently buried in the body of the 
prey, right up to the barbs, while another thread that has broken 
loose fiom its capsule appears immediately behind the fixed one, 
it seems as though the barbs, which naturally point towards the 
capsule, had become reveised. This appearance, however, is 
deceptive The barbs are probably connected with the discharge 
of the thread and do not function at all in the same way as those 
on a spear- or arrow-head, never penetrating tne object against 
which the projectile is hurled Indeed, their position as regards 
the thread resembles that of the feathers on the shaft of an arrow 
rather than that of the barb of the head 

Adhesion between the tentacles and the prey is effected partly 
by the guminj' secretion of the glands of the ectoderm, which is 
perhaps poisonous as w ell as adhesive, and partly by the threads 
Once the prey is fast and has ceased to struggle, it is brought to 
the mouth, which opens wide to leceiie it, by the contraction and 
the contortions of the tentacles, the column, and the peristome 
At the same time a mass of transparent mucns from the gastral 
cavity envelops it and assists in dragging it in. There is some 
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dispute as to the part played by the tentacles in conveying food 
into the mouth. My own observations lead me to think that, at 
any rate so far as E vulgans is concerned, they do not push it in, 
but sometimes in their contortions they even enter the cavity 
accidentally 

When the food has once been engulfed some digestive fluid is 
apparently poured out upon it. In E vulgans it is retained in 
the upper part of the cavity and the soluble parts are here dis- 
solved out, the insoluble parts such as the chitin of insect larvae 
or Crustacea being ejected from the mouth Digestion is, however, 
to n considerable extent intracellular, for the cells of the endoderm 
have the power of thrusting out from their surface lobular masses 
of their cell-substance in which minute nutritive particles are 
enveloped and dissolved The movements of the cilia which c<in 
also be thrust out from and retracted into these cells, keep the 
food in the gnstral cavity in motion and probably turn it lound 
so as to expose all parts in turn to digestive action Complete 
digestion, at any rate in the Calcutta form, takes several days to 
accomplish, and after the process is finished a fiocculent mass of 
colourless excreta is emitted from the mouth 

Co noun. 

In Sydra vindts, a species that has not yet been found m 
India, the green colour is due to the presence in the cells of green 
corpuscles which closely resemble those of the cells of ceitain 
freshwater sponges. They represent a stage in the life-cycle of 
Chlorella vuCgai is, Beyennck *, an alga which has been cultivated 
independently. 

In other species of the genus colour is largely dependent on 
food, although minute corpuscles of a dark green shade are some- 
times found in the cells of E ohgaptis In the Calcutta phase 
of E vulgans colour is due entirely to amorphous particles situated 
mainly in the cells of the endoderm If the polyp is starved or 
exposed to a high temperature, these particles disappear and it 
becomes practically colourless They probably form, therefore, 
some kind of fbod-reserve, and it is noteworthy that a polyp 
kept in the unnatural conditions that prevail in a small aquarium 
invariably becomes pale, and that its excreta are not white and 
fiocculent but contain daik gianiiles apparently identical witli 
those found in the cells of colouied individuals (p 154) 

Berningert has ju&t published observations on the effect of long- 
continued starvation on Uydict cairied out in Germany He finds 
that the tentacles, month, and central jelly disappear, and that a 
closed “bladder” consisting of two cellular layers remains , but, 
to judge from his figures, the colour does not disappear in these 
circumstances 


* Hot Zeilung, xlviii (185K)) see p 40, 

+ Zool Anz. XXXVI, pp 271-279, figs , Oct 1910 
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Behatioue 

Hydra vii idts is a more sluggish animal than the other species 
of its genus and does not possess the same power of elongating 
its column and tentacles It is, nevertheless, obliged to feed 
more fiequently Wagnei (Quart J Mu*r Sci xlviii, p 586, 
1905) found it impossible to use this species in his physiological 
experiments because it died ot starvation more rapidly than othei 
forms This fact is interesting in view of the theory that the 
green coipuscles in the cells of H vitidts elaborate nutiitive 
substances for its benefit. H vtdgai is, at any rate in Calcutta, 
does not ordinarily capture prey moie often than about once in 
three days 

All Hydi ce (except possibly the problematical H lahia of Boux, 
p 160) spend the greatei part of their time attached by the basal 
disk to some solid object, but, especially in early life, if vulgans 
IS often found floating fiee in the watei, and all the species 
possess powers of pi egression They do not, however, all move 
in the same way H vii idis progresses by “ looping ” like a 
geometrid caterpillar During each forward movement the 
column IS arched dowunaids so toat the peristome is in contact 
with the surface along which the animal is moving The basal 
disk is then detached and the column is twisted round until the 
basal disk again comes m contact with the surface at a point some 
distance in advance of its previous point of attachment The 
manoeuvre is then repeated H vulgans, ivhen about to move, 
bends down its column so that it lies almost prone, stretches out 
its tentacles, which adhere near the tips to the surface (p 153), 
detaches its basal disk, and then contracts the tentacles The 
column IS dragged forward, still lying almost prone, the basal disk 
18 bent downwards and again attached, and the whole movement 
IS repeated Probably H oligactis moves m the same way. 

When H. viridw is at rest the tentacles and column, according 
to Wagner, exhibit rhythmical contractions in w'hich those of the 
buds act m sympathy with those of the parent In H. vulgai is 
no such movements have been observed. This species, however, 
when it IS waiting for pre> (p 154) clianges the direction of its 
tentacles about once in half an hour 

All species of Hydia leact to chemical and physical stimuli 
by contraction and by movements of the column and tentacles, 
but if the stimuli are constantly repeated, they lose the powei 
to some extent All species are attracted by light and move 
towaids the point whence it leaches them. H vulgans, how- 
ever, at any rate in India, is more strongly repelled by heat 
Consequently, if it is placed in a glass vessel of water, on 
one Bide of which the sun is shining directly, it moves away 
from the source of the light* But* if the vessel be protected 

* Mr F U Gravely tells me that this is also the case us regards JET viridts 
iw Fngland, at an} rate if freshly captiueil specimens are placed overnight in 
a bottle ui a window in such a position that the early morning sunlight falls 
upon one side of the bottle 
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from the direct rays of the sun and onlj” a subdued light falls on 
one Bide of it, the polyp mores towards that side 2S*o species of 
the genus is able to more in a straight line Wilson (Amer 
Natural, xxr, p 426, 1891) and Wagner {<y> at atptn) Imie 
published charts shoiiing the elahoiately eiratic course puisued 
by a polyp in nioiing from one point to another and the effect of 
light as regards its luoicments 

If an individual of ff vulriat ts tlint contains half digested food 
m its gastral canty is iiolentl}’- renioied lioin its natural sur- 
loundings and placed in a glass of watei, the column and tentacles 
contract strongly foi a feu minutes The body then becomes 
greatly elongated and the tent icles moderately so , the tentacles 
irrtthe in all directions (then tips being sometimes thrust into the 
mouth), and the food is ejected. 

BEPjiontrcxroy 

Beproduction takes place in Syd} a (i) by means of buds, (ii) hr 
means of eggs, and (in) occasionaJlj' bj fission 

(a) Sexital liep} oduchon 

The sexual organs consist of ovaries (female) and sperinnries 
(male) Sometimes the tuo kinds of organs are borne hr the 
same individual either simultaneously or in succession, but some 
individuals oi races appear to he exclusn elr of one sex Theie 
is much evidence that in unfat ourable conditions the larger 
proportion of individuals develop only male oigans 

In tempeiate climates most foims of Hydia breed at the 
approach of u inter, hut staiiation undoubtedly induces a pre- 
cocious sexual actiMtj, and the same is probably the case as 
legaids other unfat oiiiable condifions sueh as Lick of oxtgen m 
the water and either too high or too low a temperature 

Downing states that in IN' America (Chicago) JT vidymishiee&s 
in spring and sometimes as late as December, in Calcutta it has 
only been found breeding m ifehiuan and March Except during 
the hieeding-season sexual orgaus are absent, they do not appeal 
in the same position on the column in nil species 

The spermaries take the form ot small mound-shaped projections 
on the suiface of the column Each consists of a mass ol sperm- 
mother cells, in winch the speimatoroa originate in large mimbcis 
The speimatozoa resemble those of olhei annual'!, each possessing 
a head, which is shaped like an ncoin, and a long iibratile tail 
bj' means of which it moies thioiigh the water Jn the cells ot 
the spermarj the spermatozoa are closely packed togethei, with 
their heads pointing oiitwaids towards the siiininit of the 
through which they finally make then way into the water Jlie 
aperture is formed by their own moieinonts Downing 
Jahrb (Anat ) xxi, p 379, 1905) and other authors haie studied 
the origin of the spermnto/oa in great detail 
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The ovaries consist of rounded masses of cells lying at the base 
of the ectoderm One of these cells, the future egg, grows more 
rapidly than the others, some or all of which it finally absorbs by 
means of lobose pseudopodia extruded from its margin It then 
makes its way by amoeboid movements between the cells of the 
ectoderm until it reaches the surface In H vulgaris (Mem 
Asiat Soc Beng i, p 350, 1906) the egg is first visible with the 
aid of a lens as a minute star-shaped body of an intense white 
colour lying at the base of the ectoderm cells It increases in 



B 



C 


A 



Fig 28 — ^Egg3 of Hydra Onognified) 

A = egg of H vulgaris (after Chun) B = veitical section through egg of 
3 otigaetib, form A (after Brauer) C = vertical section through egg 
of H ohgaclis, form B (after Brauer) 

size rapidly, gradually draws in its pseudopodia (the rays of the 
star) and makes its way through the ectoderm to the exterior. 
The process occupies not more than tw'o hours The issuing 
oA'um does not destroy the ectoderm cells as it passes out, but 
squeezes them together round the aperture it makes Owing to 
the pressure it exerts upon them, they become much elongated 
and form a cup, in which the embrj’^o rests on the surface of the 
parent By the time that the egg has become globular, organic 
connection has ceased to exist. The embryo is held in position 
partly by means of the cup of elongated ectoderm cells and partly 
by a delicate film of mucus secreted by the parent The most 
lecent account of the oogenesis (“ o\ ogenesis ”) is by Downing 
(Zool Jahrb (Anat ) xxvn, p 295, 1909) 


(b) Budding 

f The buds of Hydra arise as hollow outgrowths from the « all 
of the column, probably in a definite order and position in each 
species The tentacles are formed on the buds much ns the buds 
themselves anse on the column There is much dispute as to the 
order in w hich these structures appear on the bud, and Haacke 
(Jenaische Zeitschr Naturuiss xiv, p 133, 1880) has proposed 
to distinguish two species, H. tremhUyi and H. roeseht^ in ac- 
cordance with the manner in which the phenomenon is manifested. 
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^It seems probable, however, that the number of tentacles that 
are developed in tbe first instance is due, at any rate to some 
extent, to circumstances, for in the summer brood of H vulgans 
in Calcutta five usually appear simultaneously, while in the winter 
brood of the same fonn tour as a rule do so Sometimes buds 
remain attached to their parents sufficiently long to develop 
buds themselves, so that temporaiy colonies of some complevity 
arise, but I have not known this to occur in the case of Jnchan 
individuals 


(c) Fission. 

Beproduction by fission occurs naturally but not habitually in 
all species of Hycha It may take place either by a hori/outal 
01 by a 1 ertical di\ ision ot the column In tlie latter case it may 
be either equal or unequal If equal, it usually coinmences by an 
elongation in one diieetion of the circumoial disk, which assumes 
a naironly oval foim, the tentacles increase in numbei, and a 
notch appears at either side of the disk and finally sepaiates the 
column into two equal halves, each of which is a complete polyp 
The division sometimes comineiices at the base of the column, but 
this IS veiy laie Transverse fission can be induced aitificially 
and IS said to occur sometimes m natural conditions It com- 
mences by a constriction of tbe column which finally separates 
the animal into two paits, the lower of which develops tentacles 
and a mouth, w hile the upper part dev elops a basal disk Unequal 
vertical division occurs when the column is divided vertically in 
such a w'ay that the two resulting polyps are unequal in size 
It IS apparently not accompanied by any great iiiciease in the 
number ot the tentacles, but probably starts by one ot tlie 
tentacles becoming forked and finally splitting dow n the middle 
The question of the regeneration of lost paits m Hydi a cannot 
well be separated from that of’ lepioduction by fission Ovei a 
hundred and fifty 3 ears ago Treriibley found that if a polv'p w ei e 
cut into sev'eral pieces, each"’ piece produced those structures 
necessaiy to lendei it a ppifect polyp Ho *dso believed tliat Jie 
had induced a pohp that had been turned inside out to adapt 
itself to cucumstaiices and to leveise the functions and stiuctuie 
ot the two cellulai laveis ol its bodv In this, howevei, he vvas 
pi obablv’ mistaken, foi there can be little doubt tliat his polyp 
tuinod light side out while not undei his immediate observalioii 
Manv invesligat 01s have icpoalod some of Ins othei e\peiiinouts 
with'siKcess 111 Emope, bnt Ijic Cduilta Ihidia is too delicate an 
animal to siuvne \ivi«eftion and luvaiiablv dies if laceiated 
It aniWis Thai even in iavourablu ciicuiustances, lora fiesli pel) p 
to.be IWmed b) 'aitificial fission it is neccssaiy foi tlie piece to 
contain 'cejls ot both coll-Iiivers s ' 
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Deteiopmeki op the Egg. 

The egg of Hydi a is said to he fertilized as it lies at the base 
of the ettoderni, through which the feitiliziug spermatozoon bores 
its waj As soon as the egg has emerged from the cells of its 
parent it begins to split up in such a maiinei as to form a hollow 
mass of comparatively large equal cells Smaller cells are separated 
off from these and soon fill the central cai ity Before segmentation 
begins a delicate film of mucus is secreted o\er the egg, and 
within this film the laigei cells secrete first a thick cliitinous or 
horny egg-shell and w itliin it a delicate membrane. Development 
in some cases is delayed foi a consideiable peiiod, but sooner or 
later, by repeated division of the cells, an oval hollow embryo 
IS formed and escapes into the vvater by the disintegration of the 
egg-shell and the subsequent ruptme of the inner membiane 
Tentacles soon spiout out trom one end of the embryo’s body 
and a mouth is formed , the column becomes more slender and 
attaches itself bj' the aboral pole to some solid object 

Enemies 

Hydra seems to have few natural enemies Martin (Q J 
Micr Sci. London, hi, p 261, 1908) has, however, described how 
the minute worm Mia ostoma hneare attacks Hydra “ j nJbra ’ in 
Scottish lochs, uhile the larva of a midge devours H vulgatis 
in considerable numbeis in Calcutta tanks tp 156) 

CaEENTEBATLS OP BbACEISH WaTEE, 

Marine coelenterates of different oiders not infrequently make 
their way or are earned bj the tide up the estuaries ot rivers 
into brackish watei, and seieial species have been tound hvino- 
in isolated lagoons and pools ot which the watei was distinctly 
salt or blackish Among the most remarkable itistances ot such 
isolation is the occurrence in Lake Quran m the Enyum of Egypt 
of Cordi/loj)7iora lacush is and of the peculiar little hydro.d recently 
described by Mi C L Boulengei as Moa isia li/onsi (Q J Micr 
Sa London, hi, p 357, pis \su, sxiii, 1908) In the delta of the 
Ganges there aie numerous ponds nhicli ha\e at onetime been 
connected nith estuaiies oi creeks of biackish watei and have 
become isolated eithei naturally oi by the hand of man without 
the marine element in then fauna by any means disappearing 
(p 14) The following species have been found in such ponds — 

(a) Hydio~oa 

(1) Bimena vcstita, "Wright (1859) * 

Ilincks, Hist Bnt Ilidi Zoopli p 103, pi. xv, fig 2 (18081 
Annandale, Rec Ind Mus i, p 141, fig 3 (1907) ' 

This IS a European species which has also been found off 
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S. America It occurs not uncommonly in the creeks that pene- 
trate into the Ganges delta and has been found in pools of 
brackish water at Port Canning The Indian form is perhaps 
sufficiently distinct to be regarded as a subspecies The medusoid 
generation is suppressed in this genus 

(2) Syncoryne fUamevdata^ Annandale (1907) 

Annandale, Bee Ind Mus i, p 139, hgs 1,2 (1907) 

Both hydroid. and medusae viere found in a small pool of 
brackish water at Port Canning. The specific name lefers to the 
fact that the ends ot the rhizomes from which the polyps arise 
are, frequently free and elongate, for the joung polyp at the tip 
apparently takes some time to assume its adult form. 

(3) hme ceylonensis, Browne (1905). 

Browne, in Herdman’s Report on the Peail Fisheries of Ceylon, ir, 
p 140, pi in, figs 9-11 (1905) , Annandale, Bee. Ind Mus i, 
p. 142, fig 4(1907) 

The medusa was originally taken off the coast ot Ceylon, while 
the hydroid was discovered in ponds of brackish water at Pprt 
Canning It is almost microscopic in si/e 

The first two of these species belong to the orfier Gymnohlastea 
(Anthomedusss) and the third to the Calyptoblastea (Lepto- 
medusse) 


(b) Attinozoa 

(4) Sagartia scTallenana, Stoliczka (1869) 

S tchiUenana, StoLczka, Journ As Soo Beng (2) xxxvni, p 28, 
pis X, XI (1869), il/ctridipm «cAiW« loniw, Annandale, Rec Ind 
Mus 1 , p 47, pi 111 (1907) 

This sea-anemone, which has only been found in the delta of 
the Ganges, offers a most remarkable instance of what appears to 
be rapid adaptation of a species to its environment The typical 
form, w’hich was described in 1869 by Stoliczka fi om specimens 
taken in tidal creeks and estuaries in the Gangetic area and in the 
ponds at Port Canning, is found attached to solid objects by its 
basal disk. The race (subsp exttl), howevei, that is now^ found 
in the same, ponds has become elongate in form and has adopted 
a hurrow'ing habit, apparently ow ing to the fact that the bottom 
of the ponds in which it lives is soft and muddy. 

In addition to, these four species a minute hydroid bdonpng to 
the order Gymnohlastea and now. being described by Mr 
Bii^chie has been taken in the ponds at Port Canning It ,is a , 
very aberrant form. 
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FhBSHWATJEH CcEIiENTElllTES OTHER THAN HXERA. 

Hydra is the only genus o£ cteleuterates as yet found in frdsh 
water in Indio, but several others have been discovered in other 
countries They are — 

(1) Oordifloplim a lacusti is, Allman (1843). 

Hincks, Hist Brit Hjdr Zoopli p 16, pi iii, fig 2 (1868) 

This is a blanching hydroid that does not produce free medusae. 
It toims bushy masses somewhat resembling those formed by a 
luvunant growth of Plumatella fniticosa (pi in, fig. 1) in general 
appearance C laciistns is abundant in canals, rivers, and 
estuaiies in many parts of Europe and has lecently been found 
in the isolated salt lake Birket-el-Qurun in the Eayfim of Egypt 

(2) GordylopJioi a tuJittelegyei, Y Lendenfeld (1887) 

Zool Jahrb. ii, p 97 (1887) 

A species or race of much feebler growth; as yet imperfectly 
known and only recorded from fresh water in Australia. 

Cot dyloplioi a IS a normal genus ot the class Hydrozoa and the 
order GYumoblastea , the next four genera are certainly Hydrozoa, 
but their affinities are veiy doubtful 

(3) MteroJiydra lydert, Potts (1885) 

Potts, Q J Mici Sci London, 1, p 623, pis xxxv, xxxvi , Browne, 
ibid p 635, pi xxxvii (1906) 

This animal, which has been found in N America and in 
GeTmany, possesses both an asexual hydroid and a sexual 
medusoid generation. The former reproduces its species by 
direct budding as well as by giving nse, also by a form ot budding, 
to medussB thac become sexually mature. The hydroid has no 
tentacles 

(4) Limnoeodtum sowerbii, Lankester (1880). 

Lankester, Q J Micr Sci London, xx, p 351, pis xxx, xxxi (1880) , 
Fowler, i6t(Z xxx, p 607, pi xxxii (1890) 

^Thete is some doubt as to the different stages in the life-cycle 
of this species The medusa has been found in tanks m hot- 
house^ 111 'England, Eraiice and Germany, and a minute h\ droid 
closely resembling that of Mici dhydra i yden has been hssociated 
with it!prbvisionaily. 

(5) Limnocodium Jcawau, Oka (1907) 

Oka, Annot Zool Japon vi, p 219, pi. viu* (1907). 

Onl]^ the medusa, which was taken in the E, Tang-tze-kifen", 
IS as yet know'n “ 





(6) Limnoentda tanganyikiv, Bobm (1889) 

K T Gunther, Ann Nat Hist (6) 'ci, p 269, pis xni, xiv (1893) 

Only the medusa, which is found in Lake Tanganyika, Lake 
Victoria Nyanza and the B Niger, has been found and it is doubtful 
whether a bydroid generation exists 

(7) Polypodtum hydnforme^ TJssow (1885) 

Morph Jahrh xii, p 137 (1887). 

Two stages in this pecuhar hydroid, which is found in the 
E Volga, are known, (a) a spiral nbbon-Iike form parasitic ou 
the eggs of the storlet (Actpenser ruthenus), and (6) a small Jlyd) a- 
like form with both filamentous and club-shaped tentacles ‘ The 
hfe-history has not yet been worked outf 

n 

Histout op the Study op Hydea 

Hydra was discovered by Leeuwenhoek at the beginning of the 
eighteenth century and had attracted the attention of seieral 
skilful and accurate obseners before that century uas half accom- 
plished. Among them the chief was Trembley, whose “ Memoires 
pour servir a. I’histoire d’uii genre de Polype d'eau douce” ^ was 
published at Pans 1744, and is remarkable not only for the extent 
and accuracy of the observations it enshrines but also for the 
beauty of its plates Baker in his work entitled " An attempt 
towards a natuial history of the Polyp ” * (London, 1743) and 
Eosel von Bosenhof in the third part of his “Insecten-Belustigung ’ 
(Nurenberg, 1755) also made important contributions to the stud}’^ 
of the physiology and structure of Hydra about the same penod 
Liune invented the name Hydra, and in his “ Pauna Sueica ” 
and in the various editions of his “Systema Naturae ’ described 
several forms in a manner that permits some of them to be 
recognized, but Linne did not distinguish between the true 
Hydia and other soft sessile Coelenterates, and it is to Pallas 
(“ Elenchus Zoophytorum,” 1766) that the credit properly 
belongs of reducing the genus to older It is a tribute to his 
insight that three of the four species he described are still accepted 
as “ good ” by practically all students of the Coelenterates, w’hile 
the fourth was a foim that he had not himself seen 

In the nineteenth centuiy the freshwater polyp became a 
favourite object of biological obseiiation and was watched and 
exaniiued by a host of observers, among the more noteworthy of 
whom were Kleinenberg, Nussbaum, and Brauer, who has since the 
beginning of the present century made an important contribution 
to the taxonomj' of the genus 

+ Since tins was written, Lippen lias described^ a third stage m the htc' 
history of PotypodtMWi (Zool Anz Iieipzig, xxsth, hr 5, p 9i (1911)) 
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Bibltosbaiht of Htdba. 

Hydi a lias been examined by tlionaands of students in biological 
laboratories all over the civilized world, and the literature upon it 
IB hardly surpassed in magnitude by that on any other genus but 
Homo The following is a list of a few of the moie important 
general memoirs and of the papers that refer directly to Asiatic 
material A systematic bibliography is given by Bedot in his 
“ Materiaux pour servir a I’Histoiie des Hydroides,” Bev Suisse 
Zool XMii, fnsc 2(1910) 


(al Genet al 

1743 Bakeii, "An attempt towards a natural histoiy of the Polyp ” * 

(London) 

1744 Tufmblet, "M4moires pour servir a rhistoire d’un genre de 

polypes d’enu douce ’ * (Pans) 

1755 Bosm ion Eosenhof, " Insecten-Belustigung in, Hist Polj- 
poriim ” 

1766 Paleas, “ Elenchus J^oophytoiuni ” 

1844 Lavbfnt, “ Rech sur I’Hj die et I’Eponge d’eau douce ’ (“ Voy 
de la Bonite, Zoopliytologie ") 

1847 Johnston, “ A History of the Biitish Zoophytes ” (2nd edition) 
1868 Hincks, " History of British H 3 droid Zoophytes ” 

1872 Kleikfnbekg, " Hydra Eine Anatomisch Entwickluugs- 
geschichthche Untersuohung ” 

1882 JiCKFLi, “Der Bau der Hydioidpolypen,” Morph Jahib viii, 
p 373 

1887 RussBArM, " XJeber die Theilbarheit dei lebendigen Mntene II 
Mittheilung Beitrnge zur Katurgeschichte des Genus Hydia,” 
Arch niikr Anat Bonn, xmx, p, 265 

1891 Bbaueh, "Uher die Entwicldung ion Hjdra,” Zeitschi wiss 

Zool Leipzig, 111 , p 169 

1892 Chcn, ‘ ‘ Ooelenterata (Hohltbiei e),” in Bi onu’s Thier-Reiohs II ( 2 ) 

1905 Downing, “ The spermatogenesis of Ilydin,” Zool Jahrb (Anat ) 
xNi, p 379 

1908 Bbaueb, “ Die Benennung und Dnterscheidung der Hydia- 

Aiten,” Zool Auz. xxxni, p 790 

1909 Fbischhoez, " Biologio und Systematik im Genus Hydia,” Braun s 

Annal Zool (Wurzbuigl in,*p 105. 

1910 Bfbningeb, “ Uber Eimvirkung des Hungers auf Hydia,” Zool 

Anz xxxvi, p 271 

(b) Asiatic Heferences 

1894 Richabd, "Sur quelques Animauv mfeiieiirs des eaux donees du 
Tonkin (Piotozoaires, Rotiferes, Entomostracfe),” M 4 m Soc 
zool France, 1 11 , p 237 

1904 VoN Daday, “ Mikroskopische Susswasserthiere aus Tuikestan,” 
Zool Jahib (Syst ) xix, p 469 
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1906 Annandai^f, “Notes on tlio Freshwater Faunn of India No IV 
Hydra ot lenialis and its bionomicnl lelations with other Inicrte- 
bntes,” J Asiat Soc Bengal (new senes), ii, p 109 

1906 Annandalc, “Tlio Common Hydra of Bengal its Systematic 

Position and Life Ilistory,” Mem As Soc Bengal, i, p 339 

1907 Annandalf, “ Notes on the Freshwatei Fauna of India No X 

Hydra oi lentahs during the Bams,” J Asiat Soc Bengal (new 
series), iii, p 27 

1907. A^NA^DAI,F, “ Notes on the Frcshtiater Fauna of India No XI, 
Preliminary Note on tlie occurrence of a Medusa (7; ene ccylonen- 
gis, Biowne) in a hracliish pool in the Ganges Delta and on tlie 
Ilydroid Stage of the species,” J Asiat Soc Bengal (new senes), 
in, p 79 

1907 WiLiEY, “Freshwater Sponge and Hydra in Ccjlon,” Spolia 

Ze}lau Colombo, n, p. 184 

1908 Annandaef, “Observations on specimens of Hydia from Tibet, 

with notes on th^ distribution ot the genus in Asia,” Bee Ind 
Mus 11 , p .311 

1010 PoAiFLi., “Lessons in Practical Biology for Indian Students” 
(Bomba} ) 

1910 Lloyd, “An Introduction to Biology for Students in India” 
(London). 
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GLOSSARY OF TECHNICAL TERMS USED 
IN PART n 


Aboral (or basal) dtsk 

Cradohlast 

Cmdocil 

Column 

Ectoderm 

Endod^nn 

Ch een (chlorophyll) corpuscles 

Mest^leea 

Nettle-cdl (nematocyat) 

(h al disk 

Peristome, . . 

Polyp . . . 

Tentadea 


The dish by means of which a free polyp 
attaches itself to external objects 

The living cell of the nematocyst or 
nettle-cell (qv) 

A minute hnstle that projects on the 
surface in connection with a nettle- 
cell Iq V ) 

The upright or potentially upr.ght 
part oi a polyp (j a ) 

The external cell-lajer of the body- 
wall 

The internal cell-layer of the body- 
wall 

rVIinute green bodies contained in cells 
of poljps or othei animals and re- 
presenting a stage in the life-history 
of an alga ( Chltvella) 

The intermediate^ gelatinous layer of 
the body-wall 

A cell capsule full of liquid in which 
an eversible thread is coiled up 

The eminence that surrounds the mouth 
and is sunounded by tentacles 

See “ oral disk ” 

An individual ccelenterate of simple 
stnictui e that is hxed temporarily or 
pLiiiinueiitly i»y one end of a more 
or less cylindrical body and possesses 
a mouth at the other end 

Filamentous outgrowths (in Hydia 
hollow) of the body-wall round the 
mouth 
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LIST OF THE INDIAN HYDRIDA. 


Oas-sHTDEOZOA. 
Order ELEUTHEBOBLASIEA. 
Family HYDBID-dE 
Genua Htoha, Ztnn^ (1746) 


U4 2f vulgmta, Pallas (1766), 
26 S. oliffactia, Pallas (1766) 
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Order ELEUTHEROBLASTEA. 

Naked hydrozoa which reproduce their kind by means of buds 
or eggs, or by fission, without exhibiting the phenomena of alter- 
nation of generations 


Family HYDRIDE. 

IIvDiiAiDa:, Johnston, Hist Bnt Zooph (ed 2)i, p 120(1847) 
HYDUina!, Hmcks, Hist But Hydroid Zooph p 309 (1868) 

Small Eleutheroblastea in which the mouth is surrounded by 
hollow tentacles Permanent colonies are not formed, but repro- 
duction by budding commonly takes place. 


Genus HYBBA, L»wie 
TrPE, Hydra vindts, Linne 

Freshwater polyps which produce eggs with hard chitinous 
shells Although habitually anchored by the end ot the body 
furthest from the mouth to extraneous ob3ect8, they possess con- 
siderable powers of locomotion They are extremely contractile 
and change greatly from time to time m both form and size 
Only three well-established species of the genus, which is 
universally distributed and occurs only in fresh or brackish * water 
pSln,? If tnndw, Lmne (=F virtdxssima, 

5 mea, Lmne), and olzgactts, 
i^Ias (~S fusea, Liune) The two latter occur m India, but 
H vmdw does not appear to have been found as yet anywhere m 
Hie Oriental Eegion, although it is common all Lr Epe 
N Amenca and also in Japan The distribution of H vllmZ 
1 pro a y cosmopolitan, but there is some evidence that H oh 
yacfts avoids tropical districts, although, under the ifame Hydra 
The^hr? doubtfully recorded as occurring m Tonoum^t 
the from ono ano\hor by 

the cells contain green 
(chlorophyir) corpuscles of defanite form 
-^eutacles comparatively stout, habitually 
column, which is cylm- 
dricd. Egg-shell without spines, orna- 
mented with a reticulate pattern ' “ 


water in Euglan ™ ^ ^‘ridts (var baken, Marshall) is found m brackish 

t Kichard, Mdm Soc zool France, vn, p 237 (1894) 


1.2 
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II Coloul ne\er leaf-greeo , no chlorophyll cor- 
puscles present in the cells 
A Tentacles capable of great elongation hnt 
'n hen the animal is at rest never very much 
longer than the column, which is cylin- 
drical when the gastral cavity is einpty 
Largest nettle-cells almost as hroaa os 
long Egg-shell bearing long spines most 
of winch are divided at the tips Utlffans, p 148 

B Tentacles, even when the animal is at rest, 
much longer than the column, the basal 
pait of which, even when the gastral 
cavity IS einpty, is constricted Largest 
nettle -cells considerably longer than 
broad. £^g-&hell smooth or bearing 
short, simple spines bhgactw, p 158 



24 Hydra vnlgaris, Pallas 

Polypes I 
d’un 

figs a, t5, pi . _ . . „ 

Busel von Bosenhof, Insecteii-Behistigung, in. Hist Pnlypnr um ^ 
pis Ivxn, Ixxvii, K\i\-lxxxiii (1765) 

^ Hyd> a polypus, Linn6, Fauna Suecira, p 642 (1761) 

Hydta vulgans, Pallas, Eleuchus'Zoop^torum, p. SO (1766) 

? Hydt a attenuata, id , ibid p Si 
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Hydra vulgaru, Johnston, 'Hist *Bntish Zoophytes (ed 2), i,>p 122, 
pl zxix, fig 2 (1847). 

JStfdi a vulgans, 'Hiuchs, Hist British Hy droid Zoophytes, i, p 314, 
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Hydra gitsea, Jickeli, Morph Jnhrb iiii, p 391, pl xviii, fig 2 
(1883) 

Hydi a gi isea, Nussbaum, Arch iniKr Anat Bonn, xxi\, 'p 272, 
pl xm, pl XIV, figs 33, 37, 47 (1887) 

? Hydra he^actmella,^ Lendenfeld,Zool. Jahib Jena, ii,p 96,'pl vi, 
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H«d/ayrisea, Brauer, Zeit wiss Zool Leipzig, hi, p 169(1891) 
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St/dia 01 lentabs, td , tbid (new scries) ii, 1906, p 109 
Hydta oiientalis, td , Mem Asiat Soc. Hengal, i, p 340 (1906) 

? Hydra o> lentahs, Willey, Spol Zeylan Colombo, iv, p 185 (1907) 
Hydi a grisea, Weltner, Arch Naturg Berlin, Kxiii, i, p 475 (1907) 
A (9, Brauer, Zool Anz \xviii, p 792, fig. 1 (1908) 

A 01 tenZu/ts, Annandale, Rec Ind Mus ii, p 312(1908) 

Hydia yiisea, Knschholr, Biaun’s Zool Aiinal (Wurzburg), iii, 
pp lli7, 134, &c , fags 1 and 10-17 (1909) 

Hydi a yt isea, td , Biol Oentralbl Berlin, vxix, p. 184 (1909) 
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Phase 01 lentalts *, Atinandale. 

Coloui variable , in sununcr usually pale, m \\ inter either deep 
orange, dull brown, or dark green. The cells do not contain 
spherical or oi al coloured bodies 

Column slender and capable o£ great elongation, normally 
almost cylindrical, but when containing food often shaped like a 



A B 

Fig. 29 — Hydra iidgarts, from .Calcutta (phase oneniatis) 

A=winter brood , Bassummer brood, the same individual in an expanded 
and, a contracted condition. B,ia more highly magnified than A 

wine-glass. The surface is thickly^ set with nettle-cells the 
cmdocils pf which. give it an almost hirsute >appearance..under the 
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microscope When extended to the utmost the column is some- 
times nearly 30 mm (l-i- inches) long, but more commonly it is 
about half that length or even shorter 

Tentacles usually 4-6, occasionally 8 They are alw ays slender 
except when they are contracted, then becoming swollen at the 
base and slightly globular at the tip If the animal is at rest 
they are not lerv much longei than the body, but if it is hungry 
or about to move from one place to another they are capable of 
very great extension, often becoming like a string of minute 
beads (the groups of nettle-cells) strung on an invisible wire 

Nettle-cells The capsules with barbed tbieads (fig 27, p 131) 
are very vanable in size, but they are invariably broad in pro- 
portion to their length and as a rule nearly spherical In a Hydra 
taken in Calcutta during the winter the largest capsules measured 
(nnexploded) 0 0189 mm in breadth and 0 019 in length, but in 
summer they are smaller (about 0 012 mm in breadth) Smaller 
capsules with barbed thieads always occur The barbed threads 
are very long and slender At their base they bear a circle of 
stout and prominent spines, usually 4 in number, above these 
there are a number of very small spines, but the small spines are 
usually obscure Malformed corpuscles are common The capsules 
with unbarbed threads are very nearly as broad at the distal as at 
the proximal end , they are broadly oval with rounded ends 

Repi oducitve organs The reproductive organs are confined to 
the upper part of the body In Indni eggs (fig 28, p 137) are 
seldom produced They sometimes ap]>ear, however, at the 
beginning of the hot weather In form they are spherical, and 
their shell bears relatively long spines, which aie expanded, flat- 
tened and more or less divided at the tip The part of the egg 
that IS in contact with rhe parent-polyp is bate Spermanes are 
produced inoie leadily than ovaries , they are inammillate in form 
and number from 4 to 24 Ovanes and spei manes have not been 
found on the same individual 

Buds are confined to a narrow zone nearer the base than the 
apex of the column Earely moie than 2 aie produced at a time, 
aud I have never seen an attached bud budding In winter 5 
tentacles aie as a lule jjrodi.ced simultaneously, and in summer 4 
In the former case a fifth often makes its appearance before the 
bud IS liberated 

In Calcutta two bioods can be distinguished, a cold-weather 
1)1 ood, winch is laigm, stoutei, and more deeply coloured, pio- 
duces buds luoie tieel}, has larger nematocvsts, and as a rule 
possesses 6 tentacles , and a hot wenthei biood, which is smaller, 
more slender and paler, pioduces buds veiy sparingly, has smaller 
nematocv sts, .ind as a i ule possesses only 4 or 5 tentacles Only the 
cold-,w eatliei foim is known to become sexually mature Ibere 
IS evidence! however, that in those parts, of India which enjoy a 
more unifoim tropical climate than Lower Bengal, polyps found 
at all times of year resemble those found in the hot weather m 
Calcutta, and sdinetimes produce spermatozoa or eggs 
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I have recently had an opportunity o£ comparing specimens of 
the Calcutta hot-weather form ivith well-preserved examples 
of jff vuJganSt Pallas (^=H gnsea, Linn ), from ^England. They 
tlifFnr from these polyps in very much the same way as, hut to 
a greater degree than they do from the winter phase of their 
own race, and I have therefore no doubt that jEf orientahs is 
merely a tropical phase of Pallas’s species. My description is 
based on Indian specimens, which seem to differ, so far as anatomy 
IS concerned, from European ones in the following points — 

(1) The sexes are invariably distinct ; 

(2) the nematooysts are invariably smaller 

I have seen m Burma an abnormal individual with no tentacles 
It buds, however, possessed these organs 

Ttpb None of the older types ot Hydra are now in existence 
That of H orientahs is, however, in the collection of the Indian 
Museum 

G-BOOBArEiCAL DiSTRiBUTioir — H vulgaris is common in Europe 
and N Ameiica and is probably found all over tropical Asia 
The following are Indian and Ceylon localities — BiiXGAli, Cal- 
cutta and neighbourhood {Annandale, Lloyd) , Adra, Manbhum 
district {Paxva), Bampur Bliulia on the R Ganges (^Annandale) , 
Chakradharpur, Chota Nagpui {Annandale) , Pusa, Bihai (Annan- 
dale) , Pun, Onssa (Annaiidale) AIaduas, sea-beach near Madras 
town (Hendet son) Bomb v\, island of Bombay (Po«;cK) Boema, 
Mandalay, Upper Burma, and Moulmem, N Tenas'senm {Annan- 
dale) Ceyion, Colombo and Peradeniyn( Gmu) Di A D. 

Imms tells me that he has obtained specimens that probably 
belong to this species in the Jumna at Allahabad 

BioIiOGt — In India H vulgaris is usually fouud, so far as my 
experience goes, in stagnant water In Calcutta it is most abun- 
dant in ponds containing plenty of aqunlic vegetation, and seems 
to be especially partial to the plant Limnauilienmm, which has 
floating leaves attached to thin stalks that spring up from the 
bottom, and to Lenina (dutkvv eed) Dr. Henderson, however, found 
specimens in a pool of rain-water on the sea-shoie near Madras 

There is evidence that each of the two broods which occur in 
Lower Bengal lepresents at least one geneiation, piobably ifc 
represents more than one, for tentacles are larely if ever produced 
after the animal has obtained its full size, autl iievei (or only 
owing to accident) decrease in number aftei thev have once 
appeared Thewmlei foim ib tound ehlefl^ neai the sni lace of 
the,vvater, especialh on the loots of duckweed and on the lowei 
surface of tiie leaves of LnnnnniJiemvm , but the summer form 
affects deepei vv ater in shady places, and as a i nle attaches itsel t 
to wholly submeiged plants The lattei form is to be met with 
between Match and October, the cold-weather form between 
October and March, both being someliineb tound togethei at the 
periods of transition In the unnatural environment ot an 
aquanura^’ hovyev’^er,’ iiidividuala of the winter form lose their 
colour and become, attenuated, in these features resembling the 
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summer form, even in the cooler months. Buds produced in these 
conditions rareh' have more than five tentacles or themselves 
produce buds freel} after liberation 

The buds appear in a hsed order and position, at any rate on 
individuals examined in u inter, in specimens of the summer 
form the position is fixed, but the order is irregular Each quad- 
rant of the column has apparently the power of producing, in a 
definite zone nearer the abnial pole than the mouth, a single hud , 
but the buds of the different quadrants are not produced simul- 
taneously. If Me imagine that the quadrants fate north, south, 
east, and west, and that the first bud is produced in the north 
quadrant, the second will be pioduced in the east quadrant, 
the third in the south, and the fouith in the west It is doubtful 
whether more than four buds are produced in the lifetime of an 
individual, and apparently attached buds never bud in this race 
The second bud usually appears before the first is liberated, and 
this 18 also the case occasionally as regards ' the third, but it is 
-exceptional for four buds to be present at one time About three 
weeks usually elapse between the date at which the bud first 
appears ns a minute conical projection on the surface of the parent 
and that at which it liberates itself This it does by bending 
dowm, fixing itself to some sohd object by means of the tips of 
its tentacles, the gland-cells of which secrete a gummy flmd, and 
then tearing itself free. 

Although it IS rare for more than two buds to be produced 
simultaneously, budding is apparently a more usual form of repro- 
duction than sexual reproduction Individuals that bear eggs have 
not yet been found in India in. natural conditions, although males 
wnth functional spermaries are not uncximmon at the approach of 
the hot weather The few eggs that I have seen were produced 
in m}' aquanum towards the end of the cold weather Starvation, 
lack of oxygen, and too high a temperature (perhaps also lack 
of light) appear to stimulate the growth of the male organs in 
ordinnrj' cases, but perhaps they induce the development of ovaries 
m the case of individuals that are unusually well nourished. 

The spines that cover the egg retain debris of various hinds 
upon its surface, so that it becomes more or less completely con- 
cealed by a covering of fragments of dead leaves and the like even 
before it is separated from the polvp Its separation is brought 
about by its &lhng off the column of the parent Nothing is 
known of its subsequent fate, but probably it lies dormant in 
the mud through the hot weather Nggs are sometimes produced 
that have no shells This is probablv due to the fact that they 
have not been fertilized 

Beproduction bj’ fission occurs rarely in the Indian Bydia^ but 
both equal and unequal vertical fission have been observed In the 
case of equal fission the circumoral area lengthens in a horizontal 
direction, and as many extra tentacles as those the polyp already 
possesses make their appearance. The mouth then becomes con- 
stricted in the middle and notches corresponding to its crastriction 
appear at either side of the upper part of the column. Finally the 
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whole animal divides into two e^oal halves in a vertical direction 
I have only seen one instance o£ what appeared to be unequal 
veitical fission — that o£ a polj'’p consisting of two individuals 
still joined togethei by the basal disk, but one about half the size 
o£ the other Each had thiee well-developed tentacles, and in 
addition a minute fourth tentacle This was situated on the side 
opposed to that oE the other individual which boie a similar 
tentacle Transveiae fission has not been observed The Indian 
Hydici IS a veij' delicate animal as coinpaied with such a form 
as II vindis, and all attempts to produce artificial fission without 
killing the polyp have as yet failed 

Young individuals aie often, and adults occasionally, found 
floating tree iii the water, either with the mouth uppermost and 
the tentacles extended so as to cover as large an area as possible 
or with the aboial pole at the surface In the former case they 
float 111 mid-water, being of nearly the same specific gravity as 
the water, and aie earned about by any movement set up in it 
In the latter case, however, the base ot the column is actually 
attached to some small object such as the cast skin of a water-flea 
or to a minute drop of mucus originally given out by the polyp’s 
own mouth , the tentacles either hang downwards or are spread 
out round the mouth, and the animal is carried about by wind or 
other agencies acting on the surface 

In addition to this passive method of progression the polyp can 
crawl with considerable rapidity In doing so it bends its column 
down to the object along which it is about to move in such a way 
that it lies almost parallel to the surface, the basal disk, however, 
being still attached The tentacles are then extended and attach 
themselves near the tips to the surface a considerable distance aw'ay 
Attachment is effected by the secretion of minute drops of adhesive 
substance from gland-cells The basal disk is liberated and the 
tentacles contract, dragging the column, w’hich still lies prone, 
along as they do so The basal disk again affixes itself, the 
tentacles wrench themselves free, the surface of their cells being 
often drawn out in the process into pseudopodia-like projections, 
w hich of course are not true pseudopodia * but merely projections 
pioduced by the mechanical strain The whole action is then 
rejieated The polyp can also pull itself across a space such as 
that between two stems or leaves by stretching out one of its 
tentacles, fixing the tip to tlie object it desires to reach, pulling 
itself free from its former point of attachment, and dragging 
Itself across by contracting the fixed tentacle The basal disk 
IS then turned round and fixed to the new support 

The Indian polyp, like all its congeners, is attracted by light, 
but it 18 more strongly repelled by heat Probably it never 
moves in a straight line, but if direct sunlight falls on one side 


* See Zvkoff, Biol Centralbl xvm, p 272 (1898), and Annandale, Bee Ind 
Mus I, p 67 (1907) 
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of a glass aquarium, the polyps move away from that side in a 
much less erratic course than is usually the case If conditions are 
favourable, they often remain in one spot for weeks at a time, 
their buds congregating round them as they are set free In a 
natural environment it seems that regular migrations take place 
in accoi dance nith changes in temperatuie, for whereas in cool 
weather many individuals are found adhering to the lower surface 
of the floating leaves of lamnanihemum, few are found in this 
position immediately after a rise in the thermometer IE the rise 
18 only a small one, they merely crawl donn the stems to the 
end of which the leaves are attached, but as soon as the hot 
weather begins in earnest, the few that survive make their way 
to the deepest and most shady part of the pond In captivity the 
pol>ps seek the bottom of any vessel in which they are con- 
tained, if sunlight falls on the surface of the water 

The chief function of the tentacles is that of capturing prey. 
The Indian polyp feeds as a rule in the early morning, before the 
day has become hot In an aguarmm at any rate, the tentacles 
are never more than moderately extended during the night. 
If the polyp IS hungiy, they are extended to their greatest 
length 111 the eaily morning, and if prey is not captured, they 
sometimes lemain in this condition throughout the day In 
these circumstances they hang down or stand up in the water 
closely parallel to one another, and often curved in the middle as 
if a current were directed against them Prey that comes in 
contact with one of them has little chance of escape, for nemato- 
cysts from all the tentacles can be readily discharged against it 
Approximately once in half an hour the direction of the tentacles 
is changed, but I have been unable to observe any regular rhyth- 
mical movements of the tentacles or any correlation between 
those of a parent polyp and the buds still attached to it. 

The prey consists chiefly of the young larvm of midges (Chiro- 
nomidse) and may-flies, but small copepod and pliyllopod Crustacea 
are also captured 

As soon as the prey adheres firmly to the tentacles and has 
become paralysed it is brought to the mouth by their contracting 
strongly and is involved in a mass of colourless mucus extruded 
from the digestive cavity Partly by the contraction of muscle- 
fibres in the body-wall and partly by movements of the mouth 
itself assisted by the mucus, which apparently remains attached 
to the walls of the cavity, the food is bi ought into the mouth 
It it 18 at all bulky, it remains in the upper part of the cavity, the 
gland-cells pouring out a digestiv e fluid upon it and so dissolving 
out soluble substances A large shaie of the substances thus 
prepaied falls down to the bottom of the cavity and are there 
digested by the endoderm cells The insoluble parts of the food 
are, hovvever, ejected from the mouth without ever reaching the 
base of the cavity 

The colour of the polyp appears to be due mainly to the results 
of digestion Blown or orange individuals recently captured in 
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a pond and kept in. favourable conditions take three or four days 
to digest tlieir food, and the excreta ejected from the mouth then 
take the form of a white flocculent mass. If, however, the same 
individuals are kept for long in a glass aquarium, they lose theit 
colour, even though they feed leadily Digestion is then a much 
more rapid process, and the excreta contain minute, iriegular, 
coloured granules, which appear to be identical with those con- 
tained in the endoderm cells of individuals that have recently 
digested a meal full}*. Stalled individuals are always nearly 
colourless It seems, therefore, that in this species colour is due 
directly to the products of digestion, and that digestion does not 
take place so fullv in unfavourable conditions or at a high tempe- 
rature as it does in more healthy circumstances The dark green 
colour of some polyps is, however, less easily explained I have 
noticed that all the indi\ iduals w bich have produced eggs ui my 
aquaiium have been ot this colour, which theyhaie ie*^ained in 
spite ot captiMty , w'hereas individuals that produced spermatozoa 
often lost their colour completely befoie doing so, sometimes 
becoming of a milky white owing to the accumulation ot minute 
diups ot liquid in their endoderm cells. Dieii in gieen ludi- 
viduals there is never any trace in the cells of coloured bodies of 
a definite form 

The Indian polvp, unlike European representatives of its 
species, 18 a very delicate little animal In captuity at any 
rate, three circumstances are most inimical to its life histly, 
a sudden use in the temperature, which may eithei kill the 
poll p directly or cause it to haslen its decease by becoming 
sexually mature , secondly, the lack ot a free current of air 
on the surface of the aquarium and thirdly, the growth of 
a bacterium, which forms a scum on the top of the watei and 
clogs up the interstices between the leaies and stems ot the 
water-plants, soon killing them If adult polyps are Kept even 
in a shallow opaque vessel which is shut up in a room with closed 
shutters tliej generally die in a single night, indeed, tliey laiely 
surviie for more than a few days unless the vessel is placed in 
such a position that air is moving almost continuously ov'er its 
siuface The bactenum to which I allude often almost seals up 
the aijuanum, especiallv in March and April, in which months its 
growth IS very rapid. Strands oi slime produced by it surround 
the polvp and even entei its mouth In tins event the polyp 
retracts its tentacles until they become mere prominences on its 
disk, and shnnks greatly ui size llie colouring matter in its 
body becomes broken up into n regular patches ow uig to degeneiacy 
of the endoderm cells, and it dies within a few lioiiis 

Hydia m. Calcutta is often devoured by the laria of a small 
nudge Kieffer) common in the tanks 

Itt the early stages of its larval 
life this insect wanders free among communities of protoroa ( Vorlt- 
ceJla^ E^tslylts, &c ) and rotifers on w hieh it feeds, but as maturity 
approaches begins to build for itself a temporary shelter of one 
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o£ two kinds, either a delicate silken tunnel the base oE which is 
formed by some smooth natural surface, or a regular tube the 
base of winch is fixed by a stalk situated near the middle of its 
length to some solid object, while the whole surface is covered 
with little projections Ihe nature of the covering appeals to 
depend partly on that of the food-supply and partly on whether 
the larva is about to change its slan 

1 had frequently noticed that tunnels brought from the tank 
on the under surface ot LimnantJiemum leaves had a Hydra fixed 
to them This occuried in about a third of the occupied shelters 
examined The Hydra w as aKva\ s in a contracted condition and 
often more or less mutilated By keeping a larva together with 
a fiee polyp in a glass of clean water, 1 have been able to observe 
the manner in which the polyp is captured and entangled The 
larva settles down neai the base of its column and commences to 
spin a tunnel When this is paitmlly completed, it passes a 
thread round the polyp’s body to which it gives a shnip bite 
This causes the polyp to bend down its tentacles, w’hich the larva 
entangles with threads of silk, doing so by means of rapid, darting 
movements , tor the nettle-cells would prove fatal should they be 
shot out against its body, which is soft Its head is probably too 
thickly coated with chitin to excite their discharge Indeed, 
small larvss of this very species form no inconsiderable part of 
the food of the polyp, and, so far as my observations go, a larva is 
always attacked in the body and swallowed m a doubled-up 
position. 

"When the Hydra bas been firmly built into the .wall of the 
shelters and its tentacles fastened down by their bases on the 
roof, the larva proceeds, sometimes after an interval of some 
hours, to eat the body, which it does very rapidly, leaving the 
tentacles attached to its sheltei The meal only lasts for a few' 
minutes , after it the larva enjoys several hours’ repose, protected 
by remains of its victim, which retain a kmd of vitality for some 
time During this penod it remains still, except for certain 
undulatory movements of the posterior part of the body which 
probably aid in respiiation Then it leaves the shelter and goes 
in search of further prey Its food, even when living in a tunnel, 
does not consist entirely of Hydra I have watched a larva 
building its shelter near a number of rotifers, some of winch it 
devoured and some of which it plastered on to its tunnel 

The tubular shelters occasionally found are very much stouter 
structures than the tunnels, but are apparentlj' made funda- 
mentally of the same mateiials, and structures intCTmediate 
between them and the tunnels are sometimes produced The larva 
as a rule fastens to them branches detached from hvmg colonies 

of Vortieellid protozoa such .IS 

Of animals living in more or less intimate relations vvitli the 



* Further particulars regarding the hfe-liistory found 

on pp 114 and 115, J Aeiat Soc Bengal, ii (n a ) 1906 
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poljp,.I have found two very distinct species of protozoay neither 
of which 18 identical with either of the two commonly found in 
association Hydra in Europe, Tnchodxna j>ediculusa,u^Kerona 

polyporum On two occasions, one in January and the other at 
the beginning of February, I have seen a minute colourless fla- 
gellate on the tentacles of the Calcutta polyp On the first 
occasion the tentacles were completely covered with this proto- 
zoon, so that they appeared at first sight as though encased m 
flagellated epithelium The minute organism was colourless, 
transparent, considerably laiger than the speimatozoa Hydra, 
slightly constiicted in the middle and rounded at each end It 
bore a long flagellum at the end farthest from its point of attach- 
ment, the method ot which I could not ascertain. When separated 
ftom the polyp little groups clung together in rosettes and 
gyrated in the water. On the other occasion only a few indi- 
viduals were observed Possibly this flagellate was a parasite 
rather than a commensal, as the mdividual on which it swarmed 
was unusually emaciated and colourless, and bore neither gonads 
noi buds The larger stinging cells were completely covered by 
groups of the organism, and possibly this may have interfered 
with the discharge of stinging threads 

The other protozoon was VortvseUa momlata, Tatem, which 
has been found, not in association with Hydra, m Europe and 
S America. In Calcutta I have only seen it attached to the 
column of the polyp, but probably it would also be found, if 
carefully looked for, attached to watei -weeds 

Especially in the four-rayed stage, the polyp not infrequently 
attaches itself to shells of Vxmpara, and, moie rarely, to those of 
other molluscs It is doubtful whether this temporary association 
between Hydra and the mollusc is of any importance to the latter 
Even when the polyp settles on its body and not on its shell (as 
IS sometimes the case) the Vtvipara appears to suffer no incon- 
venience, and makes no attempt to get rid of its burden. It is 
possible, on the other hand, that the Hydra mav protect it by 
devouring would-be parasites , but of this there is no evidence • 
The association, however, is undoubtedly useful to Hydra The 
mud on the shells of Vtvipara taken on floating objects shoMS 


* In the Oalcutta tanks operculate molluscs such as Vtmpara are certainly 
more fi ee from visible attack than non-operoulate species This is the cnse, 
for instance, as regards the common aquatic glowworm (Lunola sp ), which 
destroys large numbers of individuals of Limnophysa, Jnvinmus, &c If it has 
been starved for several days in an aqnariam it will attack an operculate foi in, 
but rarely with sucbess Similarly Cheetogaster bengalensis attaches itself 
exclusively to non-operculate foi ms In the one case the polyp could do very 
little against an adversary with so stout an integument as the inseit, while, in 
the other, it is doubtful whether the worm does any harm to its host d?ho 
polyp would afford very little protection againet the snail’s vertebrate enemies 
or against what appears to be its chief foe, namely, drought Aa the watei 
sinks in the tank non-operculate species ungrate to the deeper parts, but 
ViviTparamAAmpiillarta close their shells, remain wnere they are, and so Often 
perish, being left high and dry, exposed to the heat of the sun 
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that in cool weather the snail comes up from the bottom to the 
surface, and it piobably goes in the opposite direction in hot 
■w eather Moreover, the common Calcutta species ( V. hengcJensis) 
feeds very largely, if not evdubiiely, on minute green algm It 
therefore naturally moves towards spots where smaller forms of 
animal and vegetable life abound and conditions are favourable 
for the polyp The polyp’s means of progression are limited, and 
the use of a beast ot burden is most advantageous to it, for it can 
detach itself when it arrives at a favourable habitat It specimens 
are kept in w atei vv Inch is allowed to become foul, a very large pro- 
portion of them will attach themselves to any snails confined with 
them. Under natural conditions they w ould thus in all probabilit} 
be rapidly conveyed to a more suitable environment In the 
tanks it IS far commoner to find young four-rayed poljps on 
Vivtpara than individuals with five or six ra 3 -s. but the adults 
of the sjiecies are far less prone to change their position than are 
the young. 

The Calcutta Hyrha, especially in spring, exhibits a distinct 
tendency to liequent the neighbourhood of sponges and polyzoa, 
such ns Spongtlla cat ter} and the denser forms of PlumaieUa. 
Possibly this is owing to the shade these organisms provide 


25 Hydra oligactis, Pallas 

Poljpeade la tioisifeme espficejTrembley, M4iii Inst Poljpes,*pl i, 
figs 3, 4, G, pi 11, figs 1-4, pi 111, fig 11, pi V, figs 1-4, 
pi VI, fags 3-7, 9, 10, pi Till, fags 8, 11 , pi IV (1744) 
Puselvonliosenhof, Insekt -Belustigiing,iii,Hist Polyp., pis Ixxxiv- 
Kxxvi (1755) 

Jlydia socialit, Linn6, Fniinn Sueica, p 542 (1761) 

Jfiyi/i a Pftllns, Elencli Zoopn p 29 (1766) 

P Jlyth a att&iuata, ul , t/jid p 32 

/iww, J jimid, Sv St Nat (ed 13), p 3870(1782) 

Hydra oligactis, Johnston, Bnt Zooph i, p 124, fag 27 (p 120) 
(1847) 

Jlydt a oligactis, Hindis, Hist Bnt Hydr Zooph i, p 315, fag 42 
(1868) 

Hydi a roesehi, Hnnclie, Jena Zeifsthr Naturwiss xiv, p 135(1880) 
PHydia r/iafico, Aspei, Zool Anz 1880, p 204, fags 1-3 
JSydia vulgans, Jiclieli {nee Pallas), Moipli Jalirh viii, p 391, 
pi will, hg 3 (1882) 

Hydia fusta, Husshaiim, Arch, mikr Anat Bonn, xxix, p 273, 
pi xiv,fags 34-36, pi XV, figs 48-51, &c (1887) 

Hydia fusca, Brauei, Zeit wiss Zool Leipzig, hi, p 177, pi xi, 
fags 2, 5, 6 , pi XU, fig 6 (1891) ~ « 

Hydra sp ? td , ibid pT xi, figs 3, 3 c, 4, 7, 8, pi xu, figs 1,2, 
6-13 , , 

Hydra fusca, Chun in Bronn’s 3[?hier-Beich8, n (2), pi n, figs 2 {a), 
4, 6 (1892) 

Hydia monoccta. Downing, Science* (5) xii, P 2-8 
Hydi a fusca, id , Zool I^rb (Annt)xxi, p 382(1905) 

Hydia dtcccta, id , ibid pi xxni, figs G, 7, &c 
Jiyific/uscc, Hertwig, Biol Centralhl xxvi, p 489(1906) 
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Hydra oligactis, Brauer, Zool. Anz xxxin, p. 792, fig 2 (1903) 

Hydra polypus, td , ibid 

J 3 y« 7 rfl/Msca,Fiischhol 2 ,Ann Zool (Wurzburg), ui,p 114, figs 2-9 
(1009) 

Hydta oligactis, Brauer, Susswasserfauna Deutsclil xi\, p 193, 
figs 339-341 (1909) 

Hydi a polypus, id , ibid figs 342-344 

This species differs from H. vulyat is m the follovniig characters — 

(1) Even ulien the gastral cavity is empty, the basal part 

of the column is distinctly more slender than the upper 
part , 

(2) even when the animal is at rest, the tentacles are much 

longer than the column , 

(3) the nettle-cells of both types are usually smaller and 

more uniform in size than in the other species , those 
with barbed threads (fig. 27, p 131) are alway^s flask- 
shaped and sonieuhat narrower m proportion to their 
length, while those with simple threads are pointed oi 
almost pointed at then distal end , 

(4) the stinging threads of the more complex form are com- 

paratively stout and short , 

(5) there are compaiatively few nettle-cells in the column ; 

(6) the egg-shell is nearly smooth or coieied more or less 

completely with short, simple spines (fig 28, p 137). 

J/ oTiyactis is usually a more Mgoious form than H vulgans 
and, in spite of its name, has often a considerable iiumbei of 
tentocles The few Indian specimens examined have, however 
been small and have not bad more than six tentacles I have 
not seen an Indian specimen with more than two buds, but 
European specimens sometimes produce a great many, and as 
the daughter buds do not always separate from the parent until 
they have themselves produced buds, temporary colonies of some 
complexity arise , Chun figures a specimen with nineteen daughter 
and granddaughter buds ♦ 

In Euiope and N America there appear to be two races oi 
phases of the species To avoid ambiguity they may be called 
form A and form B and described as follows * — 

Form A is of vigorous growth. It is as a rule dioecious, and 
its reproductive organs may be borne practically at any 
level on the surface of the column Its eggs are spherical 
and as a rule covered almost uniformly wnth spines 


* Fallas writes ns regards this “ piilcherrime vegetantem varietatem ” with 
his usual critical insight, “ Vix tamen peculmiis speciei nomine salutanda 
\idotur ” It is probably the Hydra soeialis of Linne 
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Poraa B 18 Smaller and has smaller and more variable nettle- 
cells Its reproductive organs are borne only on the 
distal third or at the base of its column and it is often 
moncecious The lower surface of its egg is flattened^ 
adherent, and del oid of spines 

The largei form (A) ii as originally named Hydra monceciah'f 
Doivning, who in 1904 expressed a Wish to substitute for the 
specific name, which had been given through inadvertence, the 
more appropriate one diaecia As, however, it appears to he 
the commoner of the two in northern Europe, we may regard 
it as probably being the one named Hydra oltgactis by Fallas and 
therefore may accept it as the fot'ma typica of that species 
According to Brauer (1908) the smaller form is Linue’s Hydra 
polypus , but the original description of the “ species ” hardly 
bears out this view As reproductive organs have not yet been 
found m Indian specimens, it is impossible to say to which of the 
two forms they belong 

A red form of H oltgacits occurs in Tibet in the lake Bham-tso, 
at an altitude of about 15,000 feet and has been reported from 
various small lakes in mountainous parts of Europe v It is pro- 
bably the form called Hydra rluetiea by Asper, but his figures aie 
lacking in detail and appear to have been drawn from specimens 
in a state of partial contraction H ruha, Lewes (Ann Mag. 
Nat Hist (3) V, p 71, 1860), may also be identical with this form 
Boux, indeed, states that H. rubra is only found living unattached 
at considerable depths (Ann Biol lacustre ii, p 266, 1907) ; but 
this statement does not accord with the fact that Lewes’s spe- 
cimens were found in ponds on Wimbledon Common 
Type not in existence 

GbogbaphioaIi Distbibutiok — H oligactis is widely distributed 
in Europe and N America, but in India has only been found in 
and near the city of Lahore in the Fan 3 nb 

Biology — This species was found by Major J Stephenson, 
I M S , in the basin of a lountam at Lahore and in an ornamental 
canal in the Shalimar Gardens on the outskirts of the same city. 
Nothing IS known as regards its habits in this country. In 
N America, according to Downing, form B breeds in September 
and October and form A from October to December The eggs 
of form B remain attached to the parent until the two cellular 
layers ai e formed and then drop off, whereas those of form A are 
fixed by the parent to some extraneous obiect, its column con- 
tracting until they are in a favourable position for attachment 
The colour of Indian examples of H oltgacits apparently re- 
sembles that of the Calcutta winter brood of H. vulgaris so far as 
visual effect is concerned, but I haie noticed in specimens from 
Lahore and the neighbourhood that very minute spherical bodies 
of a dark green colour are present in the endoderm cells 
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INTRODUCTION TO PART m 


I. 


Status and Stbuctude op the Poltzoa. 

The Folyzoa constitute a class in the third great division of the 
animal kingdom, the so-called Tnploblastea. In this division are 
included also the norms, molluscs, insects, Crustacea, spiders, 
rertebrates, etc.; for hetero^neous as its elements appear, all 
these animals may be consideied to have essential features in 
common, in particular a body consisting primarily of three 
cellular layers Most of them also possess a body cavily distinct 
from the alimentary canal. Some authors regard the position of 
the polyzoa as near that of the higher worms, but the group is 
an isolated one. 

In considering the anatomy of simple forms of animal life snch 
as the sponges it is necpssaiy to pay attention mainly to individual 
cells, but in discussing more complicated forms our notice is first 
attracted to tissues and organs, for the cells of which these tissues 
and organs are composed have each a defimte position, a definite 
structure, and a defimte function. The most charactenstic 
feature of the polyzoa, considered from this point of view, is the 
fact that most of their organs fall into one of two categories and 
are connected either with what is called the “ zooscium ” or with 
what IS known as the polypide ” The zooecium is a cage in 
which the polypide is enclosed, bat it is a living cage, differing 
from the shell of a snail or the tubes in which many worms encase 
themselves in being part of the animal itself. The polypide 
consists mainly of the organs connected directly and indiiectly 
ivith nutrition and of part of the mnscular system ; its name is 
derived from the fact that it bears a superficim resemblance to a 
polyp such ns Hydra. 

The shape and structure of the zooecium differs greatly in 
different groups of polyzoa In its simplest form it is merely a 
cylindrical tube of living matter which secretes an outer horny or 
gelatinous covering It is open at the end furthest from its base, 
at which it is attached either to another zooecium or to some kind 
of supportmg structure. Certain parts of the polypide can 
always be extruded from the aperture, which is known technically 
as the “orifice,” or withdrawn through it into the zooecium. 

u 2 
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When the polypide is retracted it draws in with it a portion of 
the zooecium. The dead outer layer or ectocyst lines part of the 
portion thus invaglnated and forms the walls of a cavity within 
the orifice The base of this canty consists in inanv forms of a 
transverse partition pierced in the middle by a circular hole and 
known as the “ diaphragm.” The diaphragm, however, does not 
constitute the limit of the iniagmated portion of the zooeci um , 
for the linng inner wall or endocyst is dragged in still further and 
forms a sheath round the retracted tentacles When the tentacles 
are protruded they emerge through the hole in the diaphragm, 
carrying mth them their sheath of endocyst The invagination 
ahoi e the diaphragm, consisting of both endocyst and ectocyst, is 
then everted 

The tentacles are a characteristic feature of the polypide 
Together with the base to w’hich they are attached they are 
known as the “ lopliophore ”, they surround the mouth, usually 
in a circle They differ widely from the tentacles of Bydia in 
both structure and function, although they too serve as organs for 
the capture of prey; they are not highly contractile and are not 
pro\ ided w ith nettle-cells but are covered with cilia, w hich are m 
constant motion When extruded they form a conspicuous calix- 
like crown to the zooecium, but in the retracted condition they are 
closely pressed together and he parallel to one another. They are 
capable individually of motion in all directions but, although they 
usually move m concert, they cannot ns a rule seize objects between 
them. 

The mouth is a hole situated in the midst of the tentacles It 
leads directly into a funnel-shaped oesophagus, the upper part of 
w'hich is lined with cilia and is sometimes distinguished as the 
phaiyni, ’ n hile the low er part, the oesophagus proper, is a 
thin-walled tube that connects the pharj rix with the stomach, 
which it enters on the dorsal side The stomach is a bulky 
organ that differs markedly in form and structure in different 
groups of polyzoa It is lined intemallv i^ith glandular cells and 
the inner wall is sometimes thrown into folds or “rug®” The 
part w'lth which the oesophagus communicates is known as the 
cardiac” portion, while the part whence the intestine originates 
IS called the “ pvlorus ” or “ pylonc ” portion. The intestine com- 
mences on the i entral side opposite the entrance of the oesophagus 
and nearly on a lei el with it, the bulk of the stomach depending 
between the two tubes This part of the stomach is often pro- 
duced into a blind tube, the fundus or c®cum The alimentary 
canal may therefore be described as distinctly Y-shaped The 
proximal part of the intestine is in some forms hned with ciha, 
and the tube as a whole is usually divided into two parts — the 
intestine proper, which is nearest the stomach, and the rectum, 
which opens by the anus not far from the mouth 

The nenous system consists of a central ganglion or brain, 
which IS situated at the base of the tentacles on the mde nwrest 
the anus and gives out radiating nerves in all directions Close 



IITTBODTIOTIOK. 


165 


to tbe brain and providing a communication between the cavity 
of the zooecium and the cavity in which the tentacles are contained 
(or, in the case of an expanded polyp, the external world) is a 
ciliated tube known as the “ intertentaculai organ ” Apparently 
it acts as a passage through which the genital products are 

A 



Fig 30 — ^Vertical section through a poljpide of Alcyontdtum with the 
pohpide retnioted (after Froubo) 

A = orifice , 33 = contracted collar , C = diaphragm , D = ]^rieto-vaginal 
muscles , E = tentacles , F = pharynx , Q = oesophagus , H = stomach , 
J r= intestine , iv = rectum , Xj = interlentacuhir organ , M = reti actor 
muscle, E= testes, O = ovary , F=fuliiculiis, Q = parietal muscles. 
It = ectocj st , S = endocyst 


expelled , but contradictory statements have been made regarding 
it, and perhaps it is present only at certain seasons or in ceitain 
conditions of the poljpide 

The muscular sislein is often of a complicated nature, but 
three sets of muscles may be distinguished as being of peculiar 
importance, viz , (i) the retractor muscles, which are fixed to the 
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base of the lopbopbore at ooe end and to the base of the zooecium 
at the other, and bj contracting puli the former back into the 
Bocecium ; (ii) the paneto-vaginal muscles, which connect the 
upper part ot the mvaginated portion of the zooecium with the 
mam wall thereof, and (iii) the parietal muscles, which run round 
the inner wall of the zooecium and compress the zooecium as a 
whole The parietal muscles are not developed in the Phylacto- 
lasmata, the most^ highly specialized group of freshwater polyzoa. 

The cavity between the polypide and the zooecium contains 
a reticulate tissue ot cells known as the “funicular” tissue, and 
this tissue IS usually concentrated to form a hollow strand or 
strands (“ fumciih ”) that connect the outer wall of the alimentary 
canal with the endocyst 

This rapid sketch of the general anatomy ot a simple polyzoon 
will be the best understood by comparing it with fig 30, which 
represents, in a somewhat diagrammatic fashion, a veitical section 
through a single zooecium and polypide of the order Ctenostomnta, 
to which some of the freshwater species belong The polypide is 
represented in a retracted condition in which the Y-shaped dis- 
psition of the alimentary canal is somewhat obscured 

In the great majority of cases the polyzoa form permanent 
colonies or polyparia, each of which consists of a number of 
individual zooecia and polypides connected together by threads 
of living tissue These colonies are formed by budding, not by 
independent individuals becoming associated together. In a few 
cases compound colonies are formed ow mg to the fact that separate 
simple colonies congregate and secrete a common investment, 
but in these cases there is no organic connection between the 
coustituent colonies. It is only in the small subclass Entoprocta, 
the polypides and zooecia of which are not nearly so distinct from 
one another as they are in other polyzoa (the Bctoprocta), that 
mature sohtaiy individuals occur 

As representatives of both subclasses of polyzoa and or more 
than one order of Ectoprocta occur in fiesh water, I have prefaced 
my descnption of the Indian species with a synopus more 

conspicuous characters of the different groups (pp 183-186) 


Caftitbe and Digestiok op Food EHMDrATZOif op 
■Waste Pboducts 

The food of aU polyzoa consists of minute living organisms, 
but its exact nature has been little studied as regards indii'i ua 
species and genera In Ftcfoyelftt 6enffctlensis it consists large y 
diatoms, while the species of JStslopta and Aiachnoidea possess a 
alimentary canal modified tor the purpose of retaining 
organisms until they become encysted bimilar organism 
large part of the food of the phylactolsemata v j „ nmana 

lltLugh the tentacles may be correctly described as 
used in capturing prey, they do not themselves seize 
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it by means o£ the currents set up by their cilia to the mouth, 
into which it IS swept by the currents produced by the cilia 
lining the pharynx The tentacles are also able in some species 
to Intel lace themselves in order to prevent the escape o£ prey. 
Apparently they have the power of rejecting unsuitable food, for 
they may often be observed to bend backwards and forwards and 
thrust particles that have approached them awaj , and if the water 
contains anything of a novious nature in solution the lophophore 
IS immediately retracted, unless it has been completely paralysed 
In the phylactolmmata the peculiar organ known as the epistome 
is capable of closing the mouth completely, and probably acts as 
an additional safeguard in preventing the ingestion of anything 
ot an injurious nature. 

In many genera and larger groups the food commonly passes 
down the phaiynx into the stomach without interruption, although 
it is probable that lu all species the oesophagus can be closed 
off from the stomach by a valve at its base In some forms, 
however, a “gizvard” is interposed between the oesophagus and 
the stomach. This gizzard has not the same function in all cases, 
for whereas in some forms (e g ,in JBowerhanLia) it is lined wnth 
horny projections and is a powerful crushing organ, in others 
(<. g , in Hislopia or Vi<Aordla)\t acts os an antechamber in which 
food can be preserved without being crushed until it is required 
for digestion, or rough indigestible particles can be retained which 
would injure the delicate walls of the stomach 

Digestion takes place mainly in the stomach, the walls of which 
are of a glandular nature The excreta are formed into oval masses 
in the rectum and are extruded from the anus in this condition 

Although the gross non-nuti itious parts of the food are passed 
pel anum, the waste products of the vital processes are not 
eliminated so easily, and a remarkable process knon n as the forma- 
tion of brown bodies frequently takes place. This process 
cannot be described more clearly and succinctly than by quoting 
Dr. Harmer’s description of it from pp 471 and 472 of vol ii 
of the Cambiidga Natural History, a volume to which I have 
been much indebted in the preparation of this introduction 
The description is based very largely on Dr. Harmer’s owm 
observations * 

“The tentacles, alimentary canal, and nervous system break 
down, and the tentacles cease to be capable of being protruded 
The degeneiating organs become compacted into a rounded mass, 
know n from its colour as the ‘ brown body^ ’ This structure may 
readily be seen in a large proportion of the zocecia of transparent 
species In active parts of the colony of the bod y-w all next develops 
an internal bud-Iike structure, which rapidly acquires the form of 
a new polj'pide This takes the place originally occupied by the 


Q J SIici Sci xxxiii, p 123 (1892) 
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old poljpide, nhile tl>e latter may either remain in the zonpcium 
in the permanent form of a * brown body/ or pass to the extenor. 
In Fluslra the young polypide-bnd becomes connected with the 
‘ brown body ’ by a f unicolus. The apex of the blind pouch or 
*esscnm" of the young stomach is guided by this strand to 
the ‘brown body/ which it partially surround The ‘brown 
body’ then breaks up, and its fragments pass into the cavity of 
the stomach, from which they reach the exterior by means of the 
anus.” 

Brown bodies are rarely if ever fonnd in the phylactolsemata, 
in which the hfe of the colony is always short ; but they are not 
uncommon in Hislopia and Vxctordla, although in the case of the 
former they may easily escape notice on account of the fact that 
they are much paler in colour than is usually the case When 
they are found in a ctenostome the coUar-like membrane charac- 
teristic of the suborder is extruded from the orifice (which then 
disappears) and remams as a conspicuous external addition to the 
zooecium, the ectocyst of which, at any rate in BowerharJaa ano 
Victoria, sometimes becomes thickened and dark in colour. 

It is noteworthy that the colouring matter of the brown bodies 
is practically the only colouring matter found in the polypides of 
most polyzoa- Young polypides are practically colourless in 
almost all cases. 


EEBBonxronoy Boddhtg. 

Polyzoa reproduce their spedes in three ways — (i) by means of 
eggs, (ii) by budding, and(iii} by means of bodies developed asexually 
and capable of lying dormant in unfavourable conditions without 
losing their vitality. 

Most, if not all species are hermaphrodite, eggs and spermatozoa 
being produced either simultaneously or in succession by each 
individual, or by certain individuals in each zoanum. The repro- 
ductive organs are home on the inner surface of the endocyst^ as 
a rule in a defi^te position, and often in connection w^th the 
funiculus or funiculi. It is doubtful to what extent eggs are 
habitually fertilized by spermatozoa of the individual that has 
borne them, but in some cases this is practically impossible and 
spermatozoa from other individuals must be introduced into the 
zooecium. 

Budding as a rule does not result in the formation of independent 
organisms, bnt is rather comparable to the proliferation that has 
become the normal method of growth in sponges, except of course 
that individuality is much more marked in the component parts 
of a polyzoon colony than it is in a sponge. In the genera 
described in this volume budding takes place by the outgrowth of 
a part of the body-wall and the formation therein of a new 
polypide, bnt the order in which the buds appearand their arran^- 
ment in reference to the parent zooecium is different m the 
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different groups In the freshwater ctenostomes three buds are 
typically produced from each zooecium, one at the anterior end 
and one at either side, the two latter being exactly opposite one 
another. The parent zooecium in this formation arises from 
another zocecium situated immediately behind it, so that each 
zooecium, except at the extremities ot the zoarium, is connected 
with four other zooecia, the five together forming a cross The 
tw'o lateral buds aie, however, frequently suppressed, or only one 
of them IS developed, and a linear series of zooecia with occasional 
lateral branches is formed instead of a series of crosses In the 
phylactolaemata, on the othei iiand, the linear method of budding 
is the typical one, but granddaughter-buds are produced long 
before the daughter-buds aie mature, so that the zooecia are 
frequently pressed together, and lateral buds are produced ii- 
regularly In VtctoieUa additional ad\entitiou8 buds are produced 
freely near the tip ot the zooecium 

Reproduction by spontaneous fission sometimes occurs, especially 
in the Lopbopinse, but the process differs from that which takes 
place when a Hydra divides into two, for there is no division of 
individual zooecia or polj'pides but merely one of the whole 
zoarium 

The production of reproductive bodies analogous to the gem- 
mules of sponges appears to be confined in the pol}zoa to the 
species that inhabit fresh or brackish water, nor does it occur in 
all of these 

All the phylactolmmata produce, within their zooecia, the bodies 
know u as statoblasts These bodies consist essentially of masses 
ot cells containing abundant food-material and enclosed in a 
capsuie w'lth thick horny walls In many cases the capsule is 
surrounded hv' a “ sw im-iing ” composed of a mass of horny-walled 
chambers filled with air, which lenders the statoblast exlieniely 
light and enables it to float on the surface of the water , w hile in 
some genera the margin of the swim-ring hears peculiar hooked 
processes, the function of W'hich is obscure The whole structure 
first becomes visible as a mass of cells (the origin of all of which 
IS not the same) formed in connection with the funiculus, and 
the statoblast may he regarded as an internal bud Its origin and 
development in diffeieiit genera has been studied by several 
authors, notably by Oka^ in Pectinatella, and by Braemt in 
Cnstatella 

The external form of the statoblasts is veiy important in the 
classification of the phylactolsemata, to w hich these structures are 
confined In all the genera that occur in India they are flattened 
and have an oval, cncular, or approximately oval outline 

In temperate climates statoblasts are produced in great 


* Journ Coll Sci Tokyo, iv, p 124 (1891) 
t Bibliotheca Zoologica, n, pt 6, p 17 (1890) 
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profusion at the approach of winter, but in India they occur, 
m most species, in greatest numbers at the approach of the hot 
weather 

In the family Paludicellidee (ctenostomata) external buds which 
resemble the statoblasts in many respects are produced at the 
approach of unfavourable climatic conditions, but no such buds 
are known m the family Hislopiidse, the zoaria of which appear 
to be practically perennial The buds consist of masses of cells 
formed at the points at -which ordinary buds would naturally be 
produced, but packed with food-material and protected like 
statoblasts by a thick horny coat It seems also that old zocecia 
and poljpides are sometimes transformed into buds of the kind 
(fig 3l), and it 18 possible that there is some connection between 



Fig 31 —Fart of the zoorium of Vtctorclla hengalcnsis entirely transformed 
into resting buds, x 25 (From an aquarium in Calcutta ) 

the formation of brown bodies and their production Like the 
statoblasts of the phylactolmmata the resting buds of the 
Paludicelhdae are produced in Europe at the approach ot winter, 
and in India at that of the hoc w'eather. 

Djetelopmekt 
(a) Ft oni the Egrf. 

Some polyzoa are oviparous, while in others a larva is formed 
within the zooBcium and does not escape until it has attained some 
complexity of structure Both the ctenostomatous genera that 
aie tound m fresh water in India are oviparous, but whereas 
in VtcUnella the egg is small and appears to be extruded soon 
after its fertihzation^ in Hxslopta it remains in the zooecium for a 
considerable time, increases to a relatively large size, and in some 
unknown manner accumulates a considerable amount of food- 
material before escaping Unfortunately the development is 
unknown in both genera 

In the ph^'lactolffimata the life-history is much knoum, 

having been studied by several authors, notably by Allman, by 
Kraeprlin, and by Braem (1908) The egg is contained in a thin 
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membrane, and wbile still enclosed in the zooecmm, forms by 
regular division a hollow sphere composed of similar cells This 
sphere then assumes an ovoid form, becomes covered with cilia 
externally, and breaks its way through the egg-membrane into 
the cavity of the zooecium Inside the embryo, by a process 
analogous to budding, a polypide or a pair of polypides is formed 
Meanwhile the embno has become distinctly pear-shaped, the 
polypide or polypides being situated at its narrow end, in which a 
pore makes its appearance The walls are hollow in the legion 
occupied by the polvpide, the cavity contained m them being 
budged by slender threads of tissue The laiva thus composed 
makes its w'ay out of the zooecmm, accoiding to Kraepehn through 
the orifice of a degenerate bad formed for its reception, and 
swims about for a short time by means of the cilia with which it 
IS coi ered Its broad end then affixes itself to some solid object, 
the polypide is everted through the pore at tbe narrow end and 
the whole of that part of the larva w'hich formerly enclosed it 
IS turned completely inside out A zoarium with its included 
polypides is finally produced from the j’oung polypide by the 
rapid development of buds 

(b) From the Statohlast and Resting Buds. 

There is little information available as regards the development 
of the young polvzoon in the resting buds of the freshwater 
ctenostomes In Paludicella and Fottsiella the capsule of the bud 
splits longitudinally into two valves and the polypide emerges 
betw een them ; but in Victorella bengalensis one of the projections 
on the margin of the bud appears to be transformed directly into 
the tip of a new zooecium and the capsple is gradually absorbed 

Contradictory statements have been made as regards several 
important points m the development of the statohlast and it is 
probable that considerable diSerences exist in different species 
The following facts appear to be of general apphcation. The 
cellular contents of the capsule consist mainly of a mass of cells 
packed with food-material in a granular form, the w'hole enclosed 
in a delicate membrane formed of flat cells When conditions 
become favourable for development a cavity appears near one end 
of the mass and the cells that form its walls assume a columnar 
foiin in vertical section The cavity increases rapidly in size, 
and, as it does so, a young polypide is budded off from its walls 
Anothei bud may then appeal in a similai fashion, and the 
zocccium of the first bud assumes its characteristic features The 
capsule then splits longitudinally into two disk-like valves and 
the young polypide, in some cases alreadv possessing a daughter 
hud, emeiges in its zoceemm, adheres by its base to some external 
object and produces a new polypaiium by budding The two 
valves of the statohlast often remain attached to the zoarium that 
has emerged from between them until it attains considerable 
dimensions (see Plate lY, fig 3 
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What conditions favour development is a question that cannot 
yet be answered in a satisfactory manner Statoblasts can lie 
dormant for months and even for years without losing their power 
of germinating, and it is known that in Europe they germinate 
more readilj' after being subjected to a low temperature In 
tropical India this is, of course, an impossible condition, but 
pel haps an abnormally high temperature has the same effect. 
At any rate it is an established fact that whereas the gemmules ot 
most species germinate in Europe in spring, in Bengal thev 
germinate either at the beginning of the “ rams ” or at that of 
our mild Indian winter 


Motemesccs 

In the vast majority of the polyzoa, marine as well as fresh- 
water, movement is practically confined to the polypide, the 
external ivalls of the zooscium being rigid, the zooecia being closely 
linked together and the w'hole zoarium permanentlj fixed to some 
extraneous object. In a few freshwater species belonging to the 
genera Oi istatella^ Lopliopus^ Lopihopodella and Pectinatella, the 
w hole /oanum has the pow er of progression This pow er is best 
developed in Cnstatella, which glides along with considerable 
rapidity on a highly specialized “ sole ” provided wntb abundant 
mucus and representing all that remains of the ectocyst It is 
by no means clear how the zoana of the other genera move from 
one place to another, for the base is not modified, so far as can 



Pig 32 .— Zoarium of Lophopodella carfcrt moving along the stem of a water 
plant, X 4 (From Igatpuri Lake ) 

be seen, for the purpose, and the motion is extremely slovv It is 
probable, however, that progression is effected by alternate 
expansions and contractions of the base, and in Lophopoaeim 
(fig 32), which moves rather less slowly than its allies, tne 
anterior part of the base is raised at times from the surface alp“g 
which It IS moving. The whole zoanum can be released 
W'ay and occasionally drops through the water, and is per p 
earned by currents from one place to another in so doing. 
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So far as tbe polypides are concerned, the most important 
movements are those which enable the lophophore and the 
adjacent parts to be extruded from and withdrawn into the 
zocecium. The latter movement is executed by means of the 
retractor muscles, which by contracting drag the extruded parts 
back towards the posterior end of the endocyst, but it is not by 
any means certain how the extrusion of the lophophore is brought 
about. In most ctenostomes the action of the parietal muscles 
doubtless assists in squeezing it out when the retractor and 
paneto-vagmal muscles relax, but Oka states that protrusion can 
be effected in the phylactolmmata even after the zooecium has 
been cut open Possibly some hydrostatic action takes place, 
however, and allowance must alnays be made for the natural 
resilience of the inverted portion ot the ectocyst. 

Even when the polypide is retracted, muscular action does not 
cease, for frequent movements, in some cases apparently 
rhythmical, of the alimentary canal may be observed, and in 
Htslopia contraction of the gizzard takes place at irregular 
intervals. 

When the lophophore is expanded, the tentacles in favourable 
circumstances remain almost still, except for the movements of 
their cilia , but if a particle nf matter too large for the mouth to 
swallow or otherwise unsuitable is brought hy the currents of the 
cilia towards it, individual tentacles can be bent down to wave it 
away and similar movements are often observed without apparent 
cause 

In the cheilostomes certain individuals of each zoarium are 
often profoundly modified in shape and function and exhibit 
almost constant rhythmical or convulsive movements, some 
(“ avicularia ”) being shaped like a bird’s beak and snapping 
together, others (“ vibiacula”) being more or less thread-like and 
having a waving motion 

Disthibution of the Pbeshwateh Poltzoa 

Eifteen genera of freshwater Polyzoa are now recognized, one 
entoproctous and fourteen ectoproctous , five of the latter are 
otenostomatous and nine phvlactolsematous Of the fourteen 
ectoproctous geneia seven are known to occur in India, viz , 
Victorella, Htslopta, Fredencella, Pluniatella, Stolrlla, LopJiopodella, 
and Pectinatella Except Siolella, which is only known from 
northern India, these genera have an extremely wide geographical 
range , VictoreUa occurs in Europe, India, Afiica, and Australia , 
Ptslopia 111 India, Indo-Cliina, China, and Siberia, Fredericella in 
Europe, ET America, Africa, India, and Australia , Plumatella in 
all geographical regions , Lophopodella in E and S Africa, India, 
and Japan, Pectinatella in Europe, N America, Japan, and 
India 

Two genera, Paliidicella and Loplioptts, have been stated on 
insufficient grounds to occur in India. Thp former is known 
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from Europe and If America, and is said to have been found in 
Australia, while the latter is common m Europe and N America 
and also occurs m Brazil 

Of the genera that have not been found in this country the 
most remarkable are UmnteUn and Cinstatella The former is 
the only representative in fresh viatei of the Entoprocta and has 
only been found m If America Each individual is borne 
upon a segmented stalk the segments of which are enclosed in 
strong horny coverings and are believed to act as resting buds. 
Cnstatella, which is common in Europe and N. America, is a 
pbylactolmmatous genus of highly specialized structure It 
possesses a creeping “ sole ” or organ of progression at the base 
of the voarmin 

The other phylactolsematous genera that do not occur in 
India appear to be of limited distribution, for Australella is only 
known from If S Wales, and Stephanella from Japan The 
ctenostomatous Aiaehnoidea has only been reported from Lake 
Tanganyika, and Poitsiella only from a single locality in N America. 

As regards the exotic distribution of the Indian species little 
need be said The majority of the PlumateUoB are identical uith 
Eiiiopean species, while the only species of Fredencella that has 
been discovered is closelv allied to the European one The 
Indian species of Lophopoclella occurs also in E Africa and Japan, 
while that of Peetvnatella is apparently confined to India, Burma 
and Ceylon, but is closely allied to a Japanese form 

PoiiizoA OP Bkackibh Wateh 

With the exception of VkctoreUa, which occurs more commonly 
m brackish than in fresh watei and has been found in the sea, 
the genera that occur in fresh water are confined or practically 
confined to that medium , but certain marine ctenostomes and 
cheilostomes not uncommonly make their way, both in Europe 
and in India, into brackish water, and in the delta of the Ganges 
an entoproctous genus also does so The itenostomntous genera 
that are found occasionalh in biackish water belong to two 
divisions of the suborder, the Vesiculaiina and the Alcyonellea. 
To the former division belongs Bawciharikia, a torm of which 
candata subsp bengalensis, p 187) is often found m the 
Ganges delta with V^ctot ella bengalensis Ifo sjiecies of Alcvonellca 
has, however, as yet been found in Indian biackisit waters I lie 
two Indian cheilostomes of brackish water belong to a genus 
(^Memhrampora) also found in similar situ itions in Europe One 
of them {M, lacioixii*^) is, indeed, identical with a European form 


*■ There is soiiio doubt as to the proper niiiiio of this species, which may 
not be the one originally described ns Memhrampora lacrotrn by Audoiiin I 
follow Busk and IJincks in my identifiuition (see Cat I’olyroii Brit Mns n, 
p 60. and Hist Brit Polvzoii, p 129) Levinson rails it it/ hippopiis.^p nov 
(see Morphological and Systeiiiatic Studies on the Cheilostoinaioiis Bryozoa, 
p 144 , Copenhagen, 1909) 
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that occurs in England both m the sea and in ditches of brackish 
M ater. I have found it in the Cochin backwaters, in ponds of 
brackish water at the south end of the Chilka Lake (Canjara, 
Madras), on the shore at Pnri in Orissa, and in the Mutlah Biver 
at Port Canning The second species {M hengalensis, Stoliczka) 
IS peculiar to the delta of the Ganges^ and has not as yet been 
found in the open sea The two species are easily recognized 
from one another, for whereas the lip of M benqalensis (fig 33) 



Fig 33 — Outline of four zooecia of Memhranipora bengalensia, Stoliczka (from 
type specimen, after Thornely) In the left upper zoceeium the lip 
IS shoTrn open 

bears a pair of long forked spines, there are no such structures on 
that of M lacroixii, the dorsal surface of which is remarkably 
transparent M lacrotvn forms a flat zoarium, the only part 
visible to the naked e}e being often the beaded margin of the 
zooecia, which appears as a delicate reticulation on bricks, logs of 
wood, the stems of rushes and of hydroids, etc , but the zoarium 
of M hengalensis is as a rule distinctly foliaceous and has a 
peculiar silvery lustre. 

hoxosomaioides t (fig. 34), the Indian entoproctous genus found 
in brackish water, has not as yet been obtained from the open 
sea, but has recently been introduced, apparently from a tidal 
creek, into isolated ponds of brackish water at Port Canning 
It IS easily recognized by the chitinous shield attached to the 
lentral (postenoi) surface 


* Mias Thornely (Bee Ind Mus i, p 186, 1907) records it from Mergui, 
but this IS an error due to an almost illegible label 'Ihe specimens she 
examined were the types of the species from Port Canning Since this was 
written I have obtained specimens from Bombay — Api il, 1911 
t Annandale, Bee Ind Mus ii, p 14 (1908). 


176 


CTEyOSTOMATA AND PHYDACTOX^IMATA 




Pjg 34 — Loxosojnaiotfles colomahs, Annantlale 

and B, a single mdiridual of form A, as seen (A) in lateral, and (B) in 
ventral \iew, 0, outline of a similar individual with the tontaelcs 
retracted, as seen from in front (dorsal view), P, ventral view of an 
individual and bud of form B All the figures are from the type Biiecioiens 
and are multiplied bj about 70 
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Hibtoet of the Study of the Fbeshwatee Podtzoa. 

The naturalists of the eighteenth century were acquainted with 
more than one species of freshwater polyzoon, but they did not 
distinguish these species from the hydroids Trembley discovered 
Cnstaiella, which he called “ Polype a Panache,” in 1741, and 
liinne described a species of Plumatella under the name Tvbypora 
repens in 1758, while ten years later Pallas gave a much fuller 
description (under the name Tubulana fungosay of the form now 
\in.a\f/a as Plumatella fangosa OT P repens v&v fungosa. Although 
Trembley, Baker, and other early writers on the fauna of fresh 
water published valuable biological notes, the first really important 
work of a comprehensive nature was that of Dumortier and 
van Beueden, published in 1848 All previous memoirs were, 
ho« ever, superseded by Allman’s Monograph of the Presh-Water 
Polyzoa, which was issued m 1857, and this memoir remains in 
certain respects the most satisfactory that has yet been produced 
In 1885 Jullien published a revision of the phylactolsemata and 
freshwater ctenostomes which is unfortunately vitiated by some 
curious lapses in observation, but it is to Julhen that the 
recognition of the proper position of Htslopta is due The next 
comprehensive monograph was that of Kraepelin, which appeared 
in two parts (1887 and 1893) in the Abhandlungen des ISTaturwiss 
Vereins of Hamburg In its detailed information and carefully 
executed histological plates this work is superior to any that 
preceded it or has since appeared, but the system of classification 
adopted is perhaps less liable to criticism than that followed by 
Braem in his “ Hntersuchungen,” published in the Bibhotheca 
Zoologica in 1888 

During the second half of the nineteenth century and the first 
-decade of the twentieth several authors wiote important works 
^ the embryology and anatomy of the phylactolsemata, notably 
Kraepelin, Braem, and Oka , but as yet the ctenostomes of 
fresh water have received comparatively little attention from 
anything but a systematic point of view. 

Prom all points of view both the phylactolsemata and the cteno- 
•^sia have been generally neglected, except in the case 
■of the Japanese phylactolmmata, which have been studied by Oka 
^thou^ Carter made some important discoveries as regards the 
Indian forms, he did not devote to them the same attention as 
he did fn the sponges In the case of the only new genus he 
described he introduced a serious error into the study of the two 
groups by placing Hislopta among the cheilostomes, instead of in 
its true position as the type genus of a highly specialized family 
of ctenostomes. 

f’^llGT details as to the history 'of the study of the fresh- 
vrater Polyzoa the student may refer to Allman’s and to Xraepehn’s 
monographs An excellent summary is given by Harmer in his 
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chapter on the freshwater Poivzoa m vol ii of the Cambridge 
Natural History , and Loppens has recently (1908) published in 
the Annales de Biologie lacustre a concise survey of the systematic 
work that has recently been undertaken Unfortunately he per- 
petuates Cartel’s error as regards the position of E%slopia 

x. 

Bibliogbadhx or the Pbeshwatib Podtzoa 

A lery full bibliography of the freshwater Polyzoa will be 
found in pt i of Kraepelm’s “Die Deutsthen Siisswasser- 
bryozoen ’’ (1887), W’hile Loppens, in his simey of the known 
species (Ann Biol lacustre, ii, 1908), gives some recent references 
The following list contains the titles of some of the more important 
works of reference, of memoirs on special points such as repro- 
duction and of papeis that have a special reference to Asiatic 
species Only the last section is m any way complete. 

(a) Wo-) I.S of Reference 

1847 Van Benedfn, “Ilecherches sm les Bryozoaires flmiatiles de 
Belgiq[ue,” Mdm Ac Boy Belgique, -vxi 

1850 Dumoutifr and Van Benedev, Histoire Naturelle des Polj pes 
composes d’eau douce,” 2® partie, Mdm Ac Roy Bruxelles, \vi 
^ (complement) 

1866 Aelman, “ A Monograph of the Fresh-Water Polyzoa” (London) 

1866-1868 Hyatt, “Observations on Polyzoa, suborder Phylacto- 
Isemata,” Comm Essex Inst iv, p 197, v, p 97 

1880 Hincks, “ A History of the Bntisb Manne Polyzoa ” 

1885 JututN, “Monographie des Bryozoaiies d’eau douce,” Bull Soc 
zool France, x, p 91 

1887 & 1892 KnArPELiN, “ Die deutschen Susswasserbryozoen,” Ab- 
handl Nat Veieins Hambui^, x & xii 

1890 Bhafm, “ Untersuchungen des Bryozoen des sussen IVassers,” 
Bibl Zool 11 , Heft 6 (Onssel) 

1896 Habueh, Cambridge Natural Historj^ ii, Polizoa, chap xini 

1899 Kohschelt and IlKinrit, ' Embrj ology of Ini ertebiates,” vol n, 
chap xvi (English edition by Bernard and "Woodwaid, 1899 ) 

1908 Loppens, “ Les Bi j ozoaiies d’eau douce,” Ann Biol lacustre, iii, 
p 141 


(b) Special WoiJ^s on JEmbi i/oloffi/, etc 

1876 Nitscke, “Beitrage ziu Kenntmss dei Bijozoen,” Zeitscbi f 
wi£S Zool xiv (supplement), p 343 

1880 Eeinhahd, “Zui Kenntmss dei Susswassei -Bryozoen,” Zool 
Anz 111 , p 208 

1888 Bbaem, “Unteisucliungenuber die Biyozoen des sussen Wasseis, 
Zool Anz XI, pp 503, 533, 

1891 Oka, “ Observations on Fiesbwatei Polyzoa,” J Coll Sci Tokyo, 
n, p 89 
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1906 Wilcox, “ Locomotion in voung- colonies of Pectinatella magni- 
Jica” Biol Bull Wood’s Holl, ii 

1908 BnAFM, "Die gesclilechtliche Entwickelung von Fredericella 
sultana nebst Beobaclitungen uber die weitere Lebensgescbicbte 
der Kolomen,” Bibl Zool xx, Heft 62 

(c) Papei s that j efer specifically to Asiatic species 

1851 Leidy described Plumatella diffusa in Pioc Ac Pbilnd v, p 261 
(1852) 

1858 CAnirn, “ Description of a Lacustrine Bi \ ozoon allied to Flusti a" 

Ann Nat Ilist ( J) i, p 169 

1859 CAnTFR, “On the Identity in Structuie and Composition of the 

so-called Seed-hke Bodj' of SjmigiUa with the Winter-egg of 
the Diiozoa and the presence of Staich -granules in each,” 
Ann Nat Hist (3) iii, p 331 (Statoblnst of Lophopodella 
desciihed and hguied ) 

1862 JIiTCHi'iL, “Fieshwatei Poljzoa,” Q J Micr Sci (new senes) 
11 , p 01 (“ Lophopus ” lecoided fiom Madias ) 

1866 Hyatt, “Observations on Polyzoa, suborder Phylactolsemata,” 
Comm Essev. Inst i\ , p 197 (“ Pectinatella cai ten ” named ) 

1869 Stoliczka. “On the Anatomy of Sagartta schiUei tana and 
Membt tinipoi a henf/alensis, a new coral and a brj ozoon living m 
blackish water at Port Canning,” J As Soc Bengal, wvviii, ii, 

p 28 

1880 JuLLiBX, “Description d’un nouveau genie de Bryozoaire Cheilo- 
stomieii des eau\ douces de la Chiue et du Cambodge et de deu\ 
espSces nomelles,” Bull Soc zool France, v, p 77 (“Aoio- 
donxa ” descnbed ) 

1885 JuLLiEN, “ Monographie des Biy ozoaires d’eau douce,” Bull Soc 
zool France, x, p 91 {Hislopia assigned to the cteiiostomes ) 

1887 Krafpelin, “ Die deutschen Susswasseibrv ozoen,” Abh '('er 
Hamburg, \ (Pluniatella 2 ilnltpptiiensis ) 

1891 Oka, “Observations on Fre^hwatei Polyzoa,” J Coll &ci Tobvo, 
11 , p 89 

1898 Meissner, “Die Moosthieie Ost-Afi ikas," in Mobius’s Deutsch- 
Ost-AfiiLa, IV (^Lophopodella cmte; i recuided fioui E Afnca / 

1901 Korotntfp, “ Faunistische Studien am Baikalsee,” Biol Centrbl 
YYi, p 305 (“ JOchinella ” descnbed ) 

1904-1906 Eousselpt, “On anewFreshvvatei Polyzoonfrom Bhodesin, 
Lophopodella thomasi, gen et sp nov ”, J Quekett Club (2) i\, 
p 45 (Genus Lophopodella described ) 

1906 Annandalf, “Notes on the Fieshwatei Fauna of India No H 
The Athiiitiesof2/tifo;jiflr,” T As Soc Bengal (new senes) ii, p 59 

1906 Kraepelin, “Eine Sussw asser-bn ozoe (Plumatella) aus Java,” 

Mitth Mus Hamburg, x\iii, p 143 

1907 Annandale, “ Notes on the Fieshwater Fauna of India No VTT 

The Polvzoa occurring in Indian Fiesh and Biackish Pools,” 
J As Soc Bengal (new senes) in, p 83 

K 2 
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1907. Anitandal£; “ Biatoblasts from the surface of a Himalayan Fond,” 
Eec Ind Mus i, p 177 

1907. Annandai,e, “ The Fauna ot Brackish Ponds at Port Canning, 
Lower Bengnl I — ^Introduction and Preliminary Account of 
the Fauna,” Eec Ind Mus i, p 85 

1907. Annandai.1:, “ The Fauna of Brackish Ponds at Port Canning, 
Lower Bengal VI — Ohservations on the Polyzoa, with further 
notes oil the Ponds,” Eec Ind Mus i, p 197 

1907 Annandale, “ Further Note on a Polyzoon from the Himalayas,” 
Eec Ind Mus i, p 145 

1907 Eousselet, '' Zoological Eesults of the Third Tanganyika Ex- 
pedition, conducted h}' Dr W A Cunnington, 1904-1905 — 
Eeport on the Polyzoa,” P Z Soc London, i, p 250 (Pluma- 
teUa iunganyika ) 

1907 Oka, “ Eino dntle Art von Fectinatella (P davenpoi ti, n sp ),” 
Zool Anz xxxi, p 716 

1907. Ajstfin, “Das Plancton im Colomho-Sce auf Ceylon,” Zool 
Jahrh (Syst)xxT, p 201 (P/uniate/fa recorded ) 

1907 Walton, “ Notes on Htslopia laeustns, Carter,” Eec Ind Mus i, 

p 177 

1907-1908 Oka, “Zur Eenntnis der Susswosser-Biyozoenfauna von 
Japan,” Amnot Zool Japon, vi, p 117 

1907-1908 Oka, “ Ueher eine neue Gattung yon Susserwasserhiyozoen,” 
Annot Zool Japon, vi, p 277 

s 

1908 Annandai.e, “The Fauna of Biackish Ponds at Port Canning, 

Lower Bengal VII — Further Ohservations on the Polyzoa 
w ith the description of a new genus of Entoprocta,” Eec Ind 
Mus 11 , p 11 

1908 Annaldale, “Corrections ns to the Identity of Indian Phylacto- 
Icemata,” Eec Ind Mus ii, p 110 

1908 Annandale, " Three Indian Phylnctolromata,” Eec. Ind Mus ii, 
p 169 

1908 Kirkpathick, “Description of a new variety of Spongilla lortcata, 

Weltner,” Eec Ind Mus ii, p 97 {Hislopia recorded from 
Burma ) 

1909 Annandale, “Preliminary Note on a new genus of Phylncto- 

Immatnus Polyzoa,” Eec Ind Mus ni, p 279 

1909 Annai^dale, “A new species of FiedertceJla from Indian Lakes,” 
Eep Ind Mus iii p 373 

1909 Walton “ Large Colonies of Hishpia laeustns,” Eec Ind Mus 

111, p 295 

1910 Annandale, “ Matenals for a Bevision of the Phylactolsematons 

Polyzoa of India,” Eec Ind Mus v, p 37 

1911 West and Annandale, “ Descriptions of Three Species of Algre 

associated w’lth Indian Freshw ater Polyzoa,” J As Soc Bengal 
(tned ) 
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GLOSSARY OF TECHNICAL TERMS USED 
IN PART III 


Bi oton body 

A body formed in a zocecium by the de- 
generation of a polypide as a preparation 
For its regeneration 

Caidtac portion (of the 

That part which communicates with the 

stomach) 

oesophagus 

Collar . 

A longitudinally pleated circular membrane 
capable of being thrust out of the orihce 
in advance of the lophophore and of 
closing together inside the zooecium above 
the tentacles when they are retracted 

Dot sal au3face 

[Of soasentm or polypide) the surface 
nearest the mouth , [of statoblas^ the 
suiface furthest from that bv which the 
statoblast is attached to the funiculus 
dunug del elopment 

JEctocyst . . . 

The outer, structureless layer of the zo- 
oeciom 

Emaiginate (of a zocecium) 

Having a thin or defective triangular area 
in the ectocyst at the tip 

JEndocyst 

The inner, living (cellular) layer of the 
zocBcium 

I^tstome 

A leaf-like ciliated organ that projects 
upwards and forwards over the mouth 
between it and the anus 

Funiculus 

A strand of tissue joining the alimentary 
c»nal to the endocyst 

Furrotoed (of a zocecium) 

Having a thin or defective longitudinal 
linear streak in the ectocyst on the dorsal 
surface 

Gizzard , . 

A chamber of the alimentary canal situated 
at the cardiac end of the stomach and 
provided internally with a structureless 
lining 

Intertentacular ot gan 

A ciliated tube running between the canty 
of the zooecium and the external base of 
the lophophore 

Keeled (of a zooecium) 

Having a loiigitudmal ridge on the dorsal 
surface 
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Lophophore 

• 


The tentacles with the base to •V7hicli they 
are attached 

Marginal pi ocesses 
statoblast) 

(of 

Chitinous hoolced processes on the margin 
of the swim-ring (y v.) 

(Esophagus 

■ • 

• 

That part of the alimentary '■anal which 
joins the mouth to the stomach 

Ortfiee 

• • I 

1 • 

The aperture through which the lophopbore 
can be protruded from or retracted into 
the zooecium 

Parietal muscles 

• • 


Transrerse muscles running round the inner 
wall of the zooecium 

Parieto-iaginal muscles 


Muscles that sunound the onhce, running 
betw een the folds of the zooecium in an 
obhque diiection. 

Polgparium 



The whole body of zooecia and polypides 
which are in organic connection. 

Polypide 



The tentacular crown, alimentary canal, 
and retractor muscles of a polyzoon-indi- 
Tidual 

Pglortc pot tion 
stomach) 

(of 

the 

That part which communicates with the 
intestine 

Resting bud 

• • 


An external bud provided with food- 
matenal in its cells, with a homy external 
coat and capable of lying dormant in 
unfavourable conditions 

Eetraetot muscles 



The muscles by the action of which the 
lophopbore can be pulled back into the 
zooecium 

Statoblast 



An internal bud arising fiom the funiculus, 
containing food-matenal in its cells, 
covered with a homy coat and capable 
of lying dormant in unfavourable con- 
ditions 

Smm-ring . 



A nng of polygonal air-spaces surround- 
ing the statoblast 

Ventral sut face 



(^Of zoaiciuni ot polypide) the surface 
nearest the anus , {^statoblast) the sur- 
face by which the statoblast is attached 
to the funiculus during doiclopment 

Zoat turn 



The whole hodj’’ of /ooctin which are in 
organic connection 

JZocccium 



Those parts of the polyzoon-indnidiml 
which constitute a case or " house " foi 
the poljpide 
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SYNOPSIS 

OF THE 

CLASSmCATIOJr OF THE POLYZOA. 


I. 

Stkopsis op the Subclasses, Obbbhs, and Sdbobdebs. 

Class POLYZOA. 

Small cceloniate animals, each individual of \vhich consists of a 
polyp-like oiganism orpolypide enclosed in a “house" oi ^ooecium 
composed partly of living tissues The mouth is surrounded by 
a circle ot ciliated tentacles that can be retracted within the 
.zooecium , the ahmentaiy canal, which is suspended m the 
zocecium, is Y-shaped and consists of three parts, the oeso- 
phagus, the stomach, and the intestine 


Subclass ENTOPROCTA. 

The anus as well as the mouth is enclosed in the circle of 
tentacles and the zooecium is not very distinctly separated from , 
the polypide Some forms are solitary or foim temporary colonies 
by budding 

Most Eutoprocta are marine, but a freshwater genus ( Urnatella) 
occurs m IN' America, while the Indian genus Loxosomatotdcs 
{fig 34, p. 176) IS only known from brackish water. 


Subclass EOTOPROCTA. 

The anus is outside the circle of tentacles and the zooecium can 
always be distinguished from the polypide All species form by 
budding permanent communities the individuals in which remain 
connected together by living tissue 
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Older I. GYMNOL-EMATA. 

Ectoproctous polyzoa the polypides of which have no epistome ; 
the zocecia are in nearly all cases distinctly separated from one 
another by transverse perforated plates 

Most of the Gyinnolaemata are marine, but species belonging^ 
to two of the three suborders into which they are divided often 
stray into brackish water, while a few genera that belong to one 
of these two suborders are practically confined to fresh water. 
The three suborders are distinguished as follows : — 


Suborder A. CHEILO STOMATA. 

The zooecia are provided with a “lip" or lid hinged to the 
posterior margin of the orifice (see fig 33, p 175) This hd closes 
automatically outside the zooecmm or in a special chamber on the 
external surface (the “ peristome ”) when the polypide retracts and 
IS pushed open by the tentacles as they expand. The majonty of 
the zooscia in each zoanum are more or less distinctly fiattened, 
but some of them are often modified to form “ vibracula ” and 
“ aviculana ” 

The Gheilostomata are essentially a manne group, but some 
species are found in estuaries and even in pools and ditches of 
brackish water (fig 33 ) 


Suborder B CTENOSTOMATA. 

The zooecia are provided with a collar-hke membrane which is 
pleated vertically and closes together above the polypide inside 
the zooecium when the former is retrocted , it is thrust out of 
the zooecium and expands into a ring-shaped form just before the 
tentacles are extruded The zooecia are usually more or less 
tubular, but in some genera and species are flattened. 

The majonty of the Ctenostomata are marme, but some genera 
are found in estuaries, while those of one section of the suborder 
live almost exclusively in fresh water 


Suborder C CYCLOSTOMATA. 

The zooecia are provided neither with a lip nor with a collar- 
like membrane. They are tubular and usually have circular 
orifices 

The CJyclostomata are exclusively marme. 
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Order II PHYLACTOLJEMATA 

Ectoproctous polyzoa the polypides of which hai e a leaf-shaped 
organ called an epistome projecting upwards and f orw ards w ithin 
the circle of tentacles and between the mouth and the anus The 
zooecia are not distinct from one another, but in dendritic forms 
the zoarium is divided irregularly by chitinous partitions 

The Phylactolsemata are, without exception, freshwater species 


II. 


StoOSSIS OE rCHE LEAIMKG CKAHACTEns OS' 'rH.E DlVlSIOStS 

or TUB Subordeh Ctekostomata 

Suborder B. CTENOSTOMATA 

The suborder has been subdivided in various ways by different 
authors The system here adopted is essentially the same as that 

n osed in a recent paper by Waters ( Journ Linn Soc London, 
5S1, p 231, 1910), but I have thought it necessary to add a 
fourth division to the three adopted by that author, namely, the 
Alcyonellea, Stolonifera, and Yesicularina This new division 
includes all the freshwater genera and may be known as the 
Paludicelhna. In none of these divisions are the tentacles webbed 
at the base 

The four divisions may be recognized from the following 
synopsis of their characteristic features — 


Division I ALCYONELLEA 

The zocecia arise directly from one another in a fleshy or 
gelatmous mass. The poh pide has no giz/.ai d The species are 
essentially marine, but a few are found in brackish uater in 
estuaries. 


Division II STOLONIEEBA. 

The zooecia aiise from expansions in a delicate creeping rhizome 
or root-like structure, the ordei in uhich thej are connected 
together being more or less irregular As a rule (perhaps always) 
there is no gizzard The species are marine 
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Division III YESICDLARINA 

The zoGecia grow directly from a tubular stem which is usually 
free and vertical, their arrangement being alternate, spiral or 
irregular. There is a stout gizzard which bears internal cbitinous 
projections and is tightly compressed when the polypide is re- 
tracted The species are essentially marine, but a few are found 
in brackish water 


Division IV P A LUDICELLINA, nov. 

The zooecia are arranged in a regular cruciform manner and 
arise either directly one from another or with the intervention of 
tubular processes. If the polypide has a gizzard it does not bear 
internal chitiuous projections Most of the species are confined 
to fresh water, but a few are found in brackish water or even in 
the sea 

Although all true freshwater Ctenostonles belong to the fourth 
of these divisions, species of a genus (Bowcrbanhia) included m 
the third are so frequently found in brackish water and in associa- 
tion with one belonging to the fourth, and aie so easily confounded 
with the latter, that I think it necessary to include a brief descrip- 
tion of the said genus and of the form that represents it in ponds 
of brackish water in India 
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SYSTEMATIC LIST OF THE INDIAH 
FRESHWATER POLYZOA. 


[The types have been examined m the case of all species, etc , 
■whose names are marked thus, *,] 


Older I. GYMNOL^MATA. 

Suborder I CTENOSTOMATA 

[Division III Vesiciilanna ] 

[Genus Bo-webbankia, Farro (1837) ] 

[JB cavdata suhsp lengalensu*, Annaudale (1907) 
-- (Brackish water) ] 

Division IV Faludicellina, nov 
Family I PALUDTOELLID^ 

Genus 1 Paiaidicella, Gervais (1836) 

? PahtdiceUa sp {^de Carter) 

Genus 2 Victoeeli a, Kent (1870) 

26 V bengalensis *, Annniidale (1007) 

Family n HISLOPIID^ 

Genus Hibloeia, Carter ( 1858 ) 

27 H lacustris, Carter (1858), 

27 o. S lacustns suhsp momlifo/ mis *, nov 
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Order II PHYLACTOL-fflItATA. 

CiTiBion I Fluina.tellma 

Family 1 PREDERIOELLID^ 

Genus FBZUEitTCErLA, Oerrais (1836). 

28 JF. tndtca *, Annandale (1009) 

Family 2 PLUMATELLID^ 

Subfamily A Pi.umatfi,i,inje 

Genua 1 Pi,tTMATEi.i.A, Lamarck (1816) 

29. P fruUcosa, Allman (1844) 

80 P emm tjinata, Allman (1844) 

81. P javantca Eraepehn (1906) 

82 P. dtfuaa, Leidy (1861) 

83 P alltnam, Hancock (1850) 

84 P tanganyukte *, Bousselet (1907), 

85 P pimctata, Hancock (1850). 

Genus 2 Stoeella, Annandale (1909) 

36 8 tndtca *, Annandale (1909). 

Subfamily B Lophopzn.s 
G enus 1 Lofbopodei.i.a, Bousselet (1904) 

37 L carteri * (Hyatt) (1866) 

2)7 a L cariert var hvmalayana * (Annandale) (1907) 

Genus 2 PECTiirATEi.i.A, Leidy (1851). 

38. P burmatttea *, Annandale (1908) 
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Older CTENOSTOMATA. 

[Division VESICULA.EINA 

Family VESICULARIDiE. 

VEBiotTZiAian^, Hincks, Brit Marine Polyzoa, p 612 

Zooscia constricted at the base, deciduous, attached to a stem 
that IS either recumbent or vertical 

Genus BOWEEBANEIA, Farre 

Sowerhankia, Farre, Phil Trans Roy Soc cxxvii, p. 391 (1837) 

Bowerbankta, Hincks, op cit p 518 

Zoariutn vertical or recumbent Zocecia ovate or almost cylin- 
drical, arranged on the stem singly, in clusters or in a subspiral 
line. Polypide with 8 or 10 tentacles 

Bowerbankia candata, Hmcks 

Sowa bankta caudata, BLmcks, op cit p 621, pi Ijcxv, figs 7, 8. 

This species is easily distinguished from all others by the fact 
that mature zooecia have ala ays the appearance of being fixed to the 
sides of a creeping, adherent stem and are produced, below the 
point at which they are thus fixed, into a pointed “ tail ” 

Subsp. bengalensis, Annandah. 

Bowerbankia caudata, Thomely. Rec Ind Mus, i, p. 196 (1907). 

Bowerbankta caudata, Annandale, tbtd p 203 

Bowerbankia caudata lace baiffaknsis, id , xbid ii p 13 (1908) 

The Indian race is only distinguished from the typical form by 
its greater luxuriance of growth and by the tact that the “ tail ” 
of the zooecia is often of relatively great length, sometimes equal- 
mg or exceeding the rest of the zooecium. The stem, which is 
divided at irregular intervals by partitions, often crosses and 
recrosses its own course and even anastomoses, and a tur-hke 
structure is formed in which the zooecia repiesenting the hairs 
become much elongated , but upright branches are never formed 
The zoarium has a greenish or greyish tinge 

Type in the Indian Museum 

GeoseaphioaIi Disteibutioit — B caudata subsp bengalensis is 
common in brackish water in the Ganges delta, wheie it often 
occurs m close association \nth Yxctorella bengalensis, and also 
at the south end of the Chilka Lake in the north-east of the 
AUdras Presidency Although it has not yet been found else- 
where, it probably occurs all round the Indian coasts ] 
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Division PALTTDICELLIIfA, nov. 

This division consists of two very distinct families, the species 
of which are easily distinguished at a glance by the fact that in 
one (the FaludicelJidas) the zooecia are tubular, while in the other 
(the Hislopiidss) they are broad and flattened The anatomical 
and physiological differences between the tivo families are im- 
portant, and they are associated together mainly on account of 
the method of budding' by means of which their voaiia are 
produced. 


-3 



B A 


Fig 35 — Single zocccia of Vtctorella and Hislopta (magnified) 

A, zooecium of Vtctorella pavtda, Kent, with the poljpide retracted (after 

Kraepelin) , -rr i j 

B, zooecium of Hislopta lacnstns, Cai ter (typical form from the United 
Provinces), with the collar completely and the tentacles partly protruded 

A=coIIar, B=oriflce, 0=tentacIes, Dssphaiynr, E=Q?sopWus proper, 
F= gizzard, G = stomach , G'=cardiot, portion of stomach, H=intestine, 
, J=rectum, K=onu8, L=}Oungcgg, M=green cysts in girznrd , H = testes, 
0=cvaiy, 0'=funiculu8 
The muscles are omitted except in fig B 
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Family PALUDICELLIDJE 

PAi.'tiBiCFLi.iD^, Allman, Mon Fresh-Water Polyzoa, p 113 
(1857) 

HoMODi-ETiDiT, Kent, Q J Micr Sci p. 36 (1870) 
VicTOBELLiDJE, Hindis, Brit Marine Poljzoa, p 658 (1880) 
PAiiUDiCEiiLinfirs, Jullien, Bull Soc zool France, x,p 174(1885) 
PALUDicrLiiiDrs, Loppena, Ann Biol lacustre, in, p 170 (1908) 
ViCTOKEMiinES, td , tbid p 171 

2joanum The zoanum i3 recumbent or erect, and is formed 
typically either of zooecia arising directly in cruciform formation 
from one another, or of zooecia ]oined together in similar forma- 
tion with the intervention of tubules arising from their own bases 
Complications often arise, however, either on account of the 
suppression of the lateral buds of a zooecium, so that the formation 
becomes linear instead of cruciform, or by the production in an 
irregular manner of additional tubules and buds from the upper 
part of the zooecia A confused and tangled zoanum may thus be 
Wmed, the true nature of which can only be recognized h}' the 
examination of its terminal parts 

Zocecta The zooecia are tubular and have a terminal or sub- 
terminal orifice, which is angulate or subangulate as seen from 
above Owing to this fact, to the stiff nature of the external 
ectocyst, to the action of circular muscles that surround the 
tentacular sheath, and to the cylindrical form of the spft inverted 
part, the orifice, as seen from above, appeals to form four flaps or 

valves, thus 

Polif^xde The alimentary canal is elongate and slender as a 
whole, the oesophagus (including the pharynx) being of consider- 
able length In Paludicella and Poitsulla the oesophagus opens 
directly into the cardiac limb of the stomach, which is distinctly con- 
stricted at its base , but in Vtetorella the base of the oesophagus 
IS constiicted off from the remainder to form an elongate oral sac 
the walls of which aie lined with a delicate structuieless membrane 
Victorella may therefore be said to possess a gizzard, but the 
structure that must be so designated has not the tuiiction (that of 
Clashing food) commonly associated wuth the name, acting merely 
as a chamber for the retention of solid particles In this genus 
the cardiac limb of the stomach is produced and vertical but not 
constricted at the base The tentacles in most species number 8, 
but in Paludicella there are 1 6 

Besting buds The peculiar structures known in Europe as 
“ hibernacula” are only found in this family The name hibeina- 
cula, however, is inappropiiate to the only known Indian species 
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as they are forjmed in this country at the approach of summer 
instead of, as in Europe and U America, at that of winter It 
IS best, therefore, to call them " resting buds ” They consist of 
masses of cells congregated at the base of tlie zooecia, gorged with 
food material and covered with a resistant horny covei mg 

The family Paludicellidas consists of three geueia which may be 
distinguished as follows — 


I Onfice teiminal, mam axis of the zooecium 
vertical , zooecia separated from one another 
by tubules 

[A Base of the zooecia not swollen , no adven- 
titious buds 

B Base of the zooecium swollen, adventitious 
buds produced near the tip 
n Orifice subteiminal, distinctly on the dorsal 
surface , main axis of the zooecium horizontal 
(the zoanum being viewed from the dorsal 
surface) , buds not produced at the tip of the 
zooecia 


POTTSIELLA. ] 

■p 194. 

VlCTOlU LLA, 


[p. l'&2 

PAtTnnCELLA, 


Of these three genera, Pottsiella has not yet been found in India 
and is only known to occur in If. America. It consists of one 
species, P erecia (Potts) from the neighbourhood of Philadelpliia 
in the United States 

Vieiorella includes four species, V pavida known from England 
and Germany and said to .occur in Australia, V muUen from 
Germany (distinguished by possessing parietal muscles at the 
tip of the zooecia), F” symhwtica from African lakes and V ben- 
galensis from India These species are closely related 

Palvdicella is stated by Carter to have been found in Bombay, 
but probably what he really found was the young stage of 
V. hengalensis A single species is known in Europe and N 
America, namely P ehreribergt, van Beneden (^=Alcyonetta artieu- 
lata, Ehrenberg) 

I have examined specimens of all the species of this family as 
yet known 


Genus 1 PALUDICELLA, Qervats 

Pahidtcella, Gervais, Compt Bend iii, p 797 (1836) 

Palxidicella, Allman, Mon Fresh- Water Polyzoa, p 113 (1867) 

P Paludicella, Carter, Ann Nat Hist (3) in, p 333 (1859) 
Paludicella, Jullien Bull Soc zool France, x, p U4 (1886) 
Paludicella, Eiaepelin, Deutsch Susswasserbryozoen, i, p 96 (1887) 
Paludicella, Loppens, Ann Biol lacustre, iv, p 14 (1910) 

Zoanum The nature of the zoarmm in this genus is well ex- 
pressed by Ehrenberg’s specific name “ ai ticulaia,” although the 
name was given uridei a false impression The zooecia arise 
directly from one another in linear senes with occasional side- 
bnanches The side-branches are, however, often suppressed 
The zoanum as a whole is either recumbent and adherent or 
at least jiartly vertical 
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Zou,ci(u Allhoiigh the Aooecia nre distinctly tubular as a whole, 
two longitudinal axes may be distinguished in each, tor the tip 
IS bent upw’ards in a slanting direction, bearing the orifice at its 
e\tieinity The main avis is, however, at right angles to the 
dorso-ientral a\is, and the dorsal suiface, owing to the position 
oE the npeituie, can always be leadily distinguished fioin the 
lenlral, even w'lien the position oE the 7ooecinm is \ertical Each 
zooccium tapers towards the posterior extremity- Paiietal muscles 
aie alwavs present 




A B C 

Fig 36 — Stiiictuio of PaludiceUa chrcnbetgi (A and B after Allman) 

A = a single zoceciiim with the poljpide retracted B = tlie base of the 
lophophoro as seen from above vnth the tentacles removed C = the oniice of 
a pol} pidc with the collar expanded and the tentacles partly retracted <r = 
tentacles , c =■ collar , d = mouth , e = cesopbogiis , f= stomach , g = intes- 
tine , h, = parieto-vaginal muscles , p = parietal muscles , o = cardiac part of 
the stomach , r = lotractor muscle, s = funiculus 

Polypide The most striking features of the polypide are the 
absence of any trace of a gizzard and the highly specialized form 
assumed by the cardiac part of the stomath There are two 
funiculi, both connecting the pyloric part of the stomach w-ith the 
endocyst The o\ary develops at the end of the upper, the testis 
at that of the low er funiculus 

liesting buds The resting buds are spindle-shaped 
ICraepeliu recognized tw'o species in the genus mainly bv their 
method of grow th and the number of tentacles In his P mullen 
the zoarium is alw-ays recumbent and the polypide has 8 tentacles, 
whereas in P aiticulata or ehrenhetgx the tentacles numbei 16 
and upright blanches are usually de\ eloped It is piobable, 

o 
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however, that the former species should be assigned to Vietoiella^ 
for it 18 often difficult to distinguish Paluduella from young speci- 
mens of FtcUnella unless the latter bear adventitious terminal 
bud** The girzard of Vtcto') ella can be detected in well-preserved 
material ei en under a fairly low pou er of the microscope, and 
I have examined specimens of what I believe to be the adult of 
mvUerx which certainly belong to that genus 

It IS alwa}s difficult to see the collar of Paludteella, because 
of its transparency and because of the fact that its pleats are 
apparently not strengthened by chitinous rods as is usually the 
case. Allman neither mentions it in his description of the genus 
nor shows it in Ins figures, and Loppens denies its existence, but 
it IS figured by liraeiiehn and can always be detected m well- 
preserved specimens, if they are examined carefully If the 
collar were actually absent, its absence would separate Paludreetln 
not only from Vidorella and Pottsi'-Ua^ but also from all other 
ctenostomos In any case, Yictorella is distinguished from 
Pahidteella and Poitsielta by anatomical peculiarities (e g.^ the 
possession of a gizzard and the absence of a second funiculus) 
that may ultimately be considered sufficiently great to 3 ustify its 
recognition as the type and only genus of a separate family or 
subfamily 

The description of Paludteella is included here on account of 
Carter's identification of the specimens he found at Bombay; 
but its occurrence in India is veiy doubtful. 


Genus 2 YICTOBELLA, Kent 

Viciorella, Kent, Q J Micr Sci x, p 84 (1870) 

Vxdoiellfi, Hincks, Brit Marine Foljzoa, p 669 (1880) 

VvAoieUa, Ivraepelin, Deutscli Susswasaerbryozoen, i, p, 93 (1887) 

Ttpb, Victo) ella pavida, Kent 

Zoarvum The zoariuin consists primarily of a number of erect 
or semi-erect tubular zooecia joined together at the base in a 
cruciform manner by slender tubules, but complications are intro- 
duced by the fact that adventitious buds and tubules are produced, 
often m large numbers, round the terminal region of the zooecia, 
and that these buds are often separated from their parent zooecium 
by a tubule of considerable length, and take root among other 
zooecia at a distance from their pomt of origin A tangled mass 
may thus be formed in which it is difficult to recognize the regular 
arrangement of the zooecia that can be leadily detached at the 
growing pomts of the /oanum 

Zaoecui The zooecia when young closely resemble those of 
Paludteella^ but as they grow the terminal upturned part incieases- 
rapidly, while the horizontal basal part remains almost stationary 
.ind finally appears as a mere swelling at the base of an almost 
vertical tube, m which by far the greater part, if not the whole, 
of the polypide is contained Hound the teiminal part of this 
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tube adventitious buds aud tubules aie arranged more or less 
regularly. There are no paiietal muscles 

Polypxde The polypide has 8 slender tentacles, which aie 
thickly covered u ith short hairs The basal part oE the (esophagus 
forms a thin-w ailed sac (the “ gizzard ”) constricted o£E from the 
upper portion and beating internallv a thin structureless membrane. 
Circular muscles exist iii its wall but are not strongly developed 
on its upper part There is a single funiculus, which connects the 
posterior end of the stomach with the base ofc the zooecium. The 
ovaries and testes are borne on the endocyst, not in connection 
wish the funiculus 

Resting buds The resting buds are flattened or resemble young 
zocecia in external form 

Vtctorella, although found m fresh water, occurs more commonly 
in brackish water and is known to exist in the littoral zone of 
the sea 


26 Yictorella hengalensis, Annandale 

Vtctorella pavida, Annandale {nec Kent), Kec Ind Mus i, p 2UU, 
hgs 1-'4(1907) 

Vtctorella bengalensis, id , tbid. u, p 12, fig 1 (1908) 

Zoanum. The matw e zoartum resembles a {hick fur, the hairs of 
which are represented by elongate, erect, slender tubules (the 
zooecia), the arrangement of the whole being very complicated and 
irregular The base of the zoarium often consists of an irregular 
membrane formed of matted tubules, which are sometimes agglu- 
tinated together by a gummy secretion The zoarium as a whole- 
has a faint yellowish tinge. 

Zooecia. The zooecia when young aie practically recumbent, each 
being of anoTOidform and havmgastout, distinctly quadrate orificial 
tubule projeotmg upwards and slightly forwards near the anterior 
margin of the dorsal surface At this stage a single tubule, often 
of great relative length, is often given off near the orifice, bearing 
a bud at its free extremity As the zooecium grows the tubular 
part becomes much elongated as compared with the basal part and 
assumes a vertical position ^ Its quadrate form sometimes persists 
but more often disappears, so that it becomes almost circular in 
cross-section throughout its length. Buds are produced near the 
tip in considerable profusion As a rule, if they appear at this 
stage, the tubule connecting them with the parent zooecium is 
short or obsolete ; sometimes they are produced only on one side 
of the zooecium, sometimes on two The buds themselves produce 
granddaughter and great-granddaughter buds, often connected 
together by short tubules, while still small and imperfectly deve- 
loped The swelling at the base of the zooecium, when the latter 
is fully formed, is small. 

Polypide The polypide has the features characteristic of the 
genus The base of the gizzard is surrounded by a strong circular 
muscle 
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Fig 37 — VtcioreUa hengalensis (typo specimens) 

without adventitious buds but with a young resting bud (6), x70 
Idorsal view) , B=Iateral view of a smaller zooecium without buds, X 70 , 0=npper 
part of a zooecium with a single adventitious bud, X 70 , D=:outline of the upper part 
of a zooecium with adventitious buds of several generations, x 35 , £=remniiis of a 
^oecium two reBting buds (5) attached All the specixnenB figured are from Port 
UanniDg and, except D, are represented as tbej appear when stmned i^ith borax carmine 
ana mounted in cKnada balsam 
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Suiting huds The resting buds (fig. 31, p 170) are somewhat 
variable in shape but are always flat with irregular cylindrical or 
Bubcvlindrical projections round tbe margin, on which the horny 
cost IS thinner than it is ou the upper surface This surface is 
either smooth or longitudinally ridged 

TrP£ in the Indian Museum 

This species differs from the European V jiavida in very much 
the same way as, but to a greater extent than, tbe Indian race ot 
Boifjfi banLia caxidata does from the typical English one (see p 189). 
The grow th of the zoarium is much more luxuriant, and the form 
of the resting buds is difiereiit 

GeoghaphioaIi DiSTRinaTioK — V bengahnsis is abundant m 
pools of brackish w’ater in the Ganges delta and in the Salt Lakes 
near Calcutta , it also occurs in ponds of fresh water near the 
latter I hax e received specimens from Madras from Dr J K. 
Henderson, and it is probable that the form from Bombay referred 
by Carter to Pahidieella belonged to this species 

Bioi-OBy — ^In the Ganges delta V bengdlmsts is usually found 
coating the roots and stems ot a species of grass that grows in and 
near brackish water, and on sticks that ha\e fallen into the water 
It also spreads over the surface of bricks, and I have found a 
specimen on a In ing shell of the common mollusc Melania txiba - 
culata Dr Henderson obtained specimens at Madras from the 
surface of a freshwater shrimp, Palcemon maleolmsomi In the 
ponds at Port Canning the zoana grow side by side with, and even 
entangled w itb those of Bowerbankia caudaia subsp bengahnsis, 
to the zooecia of which their zoteeia bear a very strong external 
resemblance so far as their distal extremity is concerned This 
resemblance, however, disappears in the case of zocecia that bear 
terminal buds, for no such buds are borne by B caudata , and the 
yellowish tint of the zoana of V bengahnsis is characteristic 
Zoana of the entoproct Loxosomatoides eolonialis and colonies ol 
the hydroid Irene ceylonensis are also found entangled with the 
zoana of V. bengahnsis, the zocecia of which are often covered 
with xanous species of "Vorticellid protozoa and small rotifers 
The grow th of V bengahnsis is more vigorous than that of the othei 
polyzoa found with it, and patches ot B caudaia are frequenth 
surrounded by large aieas of V bengahnsis 

The food of V bengahnsis consists largely of diatoms, the 
bihceoiis shells of which otten form the greater part of its 
excreta Minute particles of silt are sometimes retained in the 
gizzard, being apparently swallowed by accident 

There are still man) points to be elucidated as legards the 
pioduction and dexelopmeiit of the resting buds m V bengahnsis, 
but two faits are now quili tleai as regards them firstly, that 
th^se buds are produced at the approach of the hot w enther and 
geminate in Noi ember oi December and secondly, that the 
whole zoarium maj be transformed at the former season into a 
layer ot resting buds closely pressed together but sometimes ex- 
hibiting ir their arrangement the tjpical cruciform formation 
esting buds mav olten be found m \igorous colonies as late as 
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tbe beginning of December , these buds bare not been recently 
formed but have persisted since the pievious spring and have not 
yet germinated Sometimes only one or two buds are formed at 
the base of an existing zooecium (dg 37 a), but apparently it is 
possible not only for a zocecium to be transfoimed into a resting 
bud but for it to produce four other buds round its base before 
undergoing the change Young polypides are formed inside the 
buds and a single zooecium sprouts out of each, os a rule by the 
growth of one of tbe basal projections, uhen conditions are 
favourable 

Poljpidesof V hi'iijnlensis aie often transformed into brown 
bodies When tins occurs the oiiiice closes together, with the 
collar expanded outside the zooecium I have occasionally noticed 
that the ectocyst of such zooeeia was distinctly thicker and darker 
in colour than that of normal zooecia 

Eggs and spermatozoa are produced in great numbers, as a rule 
simultaneously in the same zooecia, but individuals kept m captivity 
often produce spermatozoa only Tbe eggs are small and are set 
free as eggs jNothing is known as regards their development 

Polypides are as a rule found in an active condition only in the 
cold weather, but I have on one occasion seen them in this condi- 
tion in August, m a small zoanum attached to a shell of Melama 
iuherculata taken in a canal of brackish water near Calcutta 
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Family HISLOPlIDiE. 

HiSLOPiDfeKS, Jullicn, Bull Soc zool Fiance, x, p 180(1885) 
Hislopiid^, Anuandale, Hec Ind !Miis i, p 200 (1907) 

Zoaixdm iticunibeiil, often forming an almost uniform layei on 
solid subjects 

Zooecia flattened, adherent, the oriflce doisal, either surrounded 
by a chitinous rim or situated at the tip of an elect chitinous 
tubule ; no parietal muscles 

Polypide with an ample gizzard which possesses a uniform 
chitinous lining and does not close together \i hen the polypide is 
retractea 

Sesttng hud, not produced. 

Only two genera can be recognized m this family, At achnoidea, 
Moore, from Central Africa, and Htslopia, Cai ter, winch is ividely 
distributed in Eastern Asia The foimer genus possesses an upright 
orificial tubule and has zocecia separated by basal tubules Its 
anatomy is imperfectly known, but it certainly possesses a gizzard of 
similar structure to that o£ Stslojota, between which and VictoreUa 
its zooecium is intermediate in form 


Oeuus HISLOFIA, Cm ter 

Stshpia, Cartel, Ann Nat Hibt (3) i, p 169 (1858) 

JTw/opta, Stolickza, J As Soc Bengal, xxxMm2), p 61 (1860) 
Abiodonia, Julhen, Bull Soc zool Fiance, i,p 77(1880) 

Hulopui, td , ibid x, p 183 (1885) 

2foi adonta,td , ibid p J80 

JEohinella, Korotneff, Biol Geutibl ^ixxi, p 311 (1901) 

Htslopta, Atmandale, J As Soc Bengal (new senes) ii, p 59(1906) 
Hidopia, Loppens, Ann Biol lacustre, iii, p 175 (1908) 

Type, Htdiopta lacustt'is. Carter. 

Zoartum The zoarium consists primarily of a mam a\ia i uniimg 
in a straight line, with lateral branches that point forwards and 
outwards Further proliferation, however, often compacts the 
structure mto an almost uniform flat area. 

Zooana^ The zooecia (fig d5B, p 190) aie flat and ha\e the 
orifice surrounded bv a chitinous run but not much raised aboie 
the dorsal surface They arise directly one from anothei 

Polypide The polypide possesses fibm 12 to 20 tentacles Its 
funiculus is rudimentary or absent Neither the ovaries nor the 
testes have any fixed position on the lateral walls ot the zooecium 
to w hich they are confined. 

The position of this genus has been misunderstood by several 
zoologists Carter originally described Htslopia as a clicilostome 
allied to Flustra, in 1880 Jullien perpetuated the eiior in 
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describing his Noiodoma, Mhich was founded on dried specimens 
of Carter’s genus , while Loppens in 1908 still regarded the two 
“ genera ” as distinct and placed them both among the cheilostomes 
In 1885, honeier, Jullien retracted his statement that Nmodoma 
was a cheilostome and placed it, together with Hislojna, in a 
family of which he recognized the latter as the eponymic genus 
Carter’s mistake arose from the fact that he had only examined 
preseri ed specimens, in which the thickened rim of the orifice is 
strongly reminiscent oi the peristome ” of certam cheilostomes, 
n hile the posterioi of the four folds into w hich the tentacle sheath 
natiiially falls (as in all ctenosiomes, cf the diagram on p 191) 
is in certain conditions rather larger than the other three and 
suggests the “ lip ” characteristic of the cheilostomes If living 
specimens aie examined, however, it is seen at once that the pos- 
terior fold, like the two lateral folds and the anterior one, changes 
its form and si/e from time to time and has no real resemblance 
to a “ lip ” 

That there is a remarkable, if superficial, resemblance both as 
regards the form of the zomcmm and as regards the metiiod of 
giowth between fftsloptaand. certain cheilostomes cannot be denied, 
but the structure of the orifice and indeed of the whole organism 
is that of a ctenostome and the resemblance must be regarded ns 
an instance ot convergence lather than of genetic relationship 

The most striking feature of the polypide of Ehslopia is its 
gizzard (fig 38, p 201) which is perhaps unique (except for that 
of Aiaofinotdea) both in structuie and function In structure 
its peculiarities reside mainly m three particulars (i), it is not 
constricted off directly from the tbin-walled oesophageal tube, but 
possesses at its upper extremity a thick-M ailed tubular portion 
which can bo entirely closed from the oeso]ihagus at its upper end 
but alwa} s remains in communication with the spherical part of 
the gizzard , (u), this spherical part of the gizzard is uniformly 
lined with a thick chitinous or horny layer which in optical section 
has the appearance of a pair of iidges , and (m), there is a 
ling of long and very powerful cilia louiid the passage from the 
gizzard to the stomach The cardiac limb of the stomach, nhich is 
large and heart-shaped, is obsolete The wall of the spherical 
part of the gizzard consists of t« o laj ers of cells, an outer muscular 
layei consisting of powerful circular muscles and an inner glandular 
layer, uliich secretes the chitinous lining The inner ualls of the 
tubular part consist of non-cihated columnar cells, and when the 
polvpide IS letracted it lies almost at light angles to the mam axis 
of the zooecium 

The spheiical pait of the gizzaid iniai’iably contains a number 
of green cells, which he fiee in the liquid it holds and are kept 
in motion by the cilia at its lower aperture The majority of 
these cells can be seen with the aid of a high power of the 
microscope to consist of a hard spherical coat or cyst containing 
green protoplasm in which a spherical mass of denser substance 
(the nucleus) and a number of minute tiansparent granules can 
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sometimes be detected The exteinal surface of many of the cysts 
IS co\ered with similar granules, but some are quite clean 

There can be no doubt that these c^sts represent a stage in the 
hfe-historv of some minute unicellular plant or animal Indeed, 
although it has not yet been found possible to work out this lite- 
history in detail, 1 have been able to obtain much evidence that 
they aie the resting stage of a flagellate organism allied -to Euqhna 
uhich IS swallowed by the polyzoon and becomes encysted in its 
gizziud, extruding in so doing from its external suiface a l^irge 
pioportion of the food-inateiial that it has stoied up within itself 
in the form of transpaient granules It may also be stated that 
some of the oiganisms die and dismtegiate on being recened into 
the gizzard, instead of encysting themselves 

So long as the gizzaid retains its spherical form the green cells 
and its other contents aie preiented from entering the stomach hv 
the movements of the cilia that surround its lower aperture, but 



Fig 38 — Optical section of giz7aid of Htslopia InciNtf- with contained 

green cysts, x 240 


eveiv now and then, at luegulai intenals, the muscles that form 
its outei w all < ontract The thitnious lining although i esilient and 
not inflexible is too stiff to preient the lumen of the gizzard being 
obliterated, but the action of the muscles changes its contents 
from a spherical to an ovoid foiin and in so doing presses a 
considerable part of them down into the stomach, through the 
ring of the cilia 

The contraction of the gizzard is momentary, and on its re- 
expansion some of the green cysts that have entered the stomach are 
often regui gilated into it Some, howevei . i emain in the stomach. 
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in which the}' aie turned round and lound by the action of the 
ulia at both apertures They are apparently able to retain their 
form for some hours in these circumstances but finally disiotegrate 
and disappear, being doubtless digested by the juices poiued out 
upon them by the glandular lining of the stomach In polypides 
kept iindei observation in clean tap-water all the cysts finally 
di8appear,’aud the fseces assume a green colour In preserved 
specimens apparently unaltered cysts aie sometimes iound in the 
rectum, hut this is exceptional , I have observed nothing of the 
kind in living polypides Cysts often remain foi several das's 
unaltered m the gusisard 

Imperfect as these obseivahons aie, they throw considerable 
light on the tuuctions of the gizzard in Mxslopta Primarily it 
appears to act as a iood-reservoir in which the green cysts and other 
minute organisms can be kept until they are required for digestion 
When in the gizzard certain oiganisms surrendei a large pro- 
portion of the food-material stored up for their own uses, and 
this food-mateiinl doubtless aids in iioinishing the polyzoon. 
Although the cysts in the gizzard are frequently accompanied by 
diatoms, the latter ale not invariably present The cysts, more- 
over, are to be tound in the zooecia of polypides that have formed 
brown bodies, often being actually enclosed in the substance of the 
brown body The gizzards of the specimens of Araclinoxdea I 
liave examined contain cysts that lesemble those found in the 
same position m Hulopta 

Mt^opta 18 ^videly distributed in the southern part of the Oriental 
Itegion, and, if I am right in regarding E^vn^la, KorotnefiE as a' 
synonym, extends its range northwards to Lake Baikal It 
appears to be a highly specialized form but is perhaps related, 
through Aracimmdea, to Victoella 


27 Hislopia lacustris, Oai tei 

Hxaloma lacusti ts, Caitei, Ann Nat Hist (3) i, p 170, pi vii, figs 
1-3 (1858) 

Noiodonia camAodgiensts, Jnllien, Bull Soc zool lhance, v, p 77, 
figs 1-^(1880) 

Norodon.a unensts, id , tbid p 78, hgs 1-3 
iVo; odonia cambadgtenais, td , tbtd x, p 181, figs 244, 245 (1885) 
Noiodoma stnenstaftd tbtd p. 182, figs 246^47 
Htslapta /aciutf is, Annaudaie, J. As Soc Bengal (new senes) in, 
p 86 (1907) 

Hxalopta lactisii is, Walton, liec Jnd Mus i, p 177 (1907) 

Htslopta laeustiis, Hirkpatiick, tbid ji, p 98 Q908) 

Hislopia lacusti is, Walton, tbtd iii, p a95 (1909) 

Zoat turn The zoarmiu forms a flat, more or less solid layer and 
is closely adherent to foreign objects As a rule it covers a 
considerable area, wuth radiating branches at the edges , hut when 
grow’ing on slender twigs oi the stems of water-plants it forms 
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nairow, closely compiessed masses One zooecuim, liowever, never 
grows over another 

Zocecia The zooecia are variable m shape In zoana which 
have space for free expansion they are as a rule iriegularly oval, 
the posterior extiemity being oEten narrower than the anterior ; 
but small triangular zocecia and others that are almost square may 
often be found When growing on a support of limited area 
the zooecia are smaller and as a rule moie elongate The orihce 
IS situated on a slight eminence nearer the anterior than the 
posterior margin of the dorsal surface It is surrounded by a 
strong ohitmous rim, which is usually square or subquadrate but 
not infrequently circular or subciiciilar Sometimes a prominent 
spine IS borne at each comer of the rim, but these spines are often 
vestigial or absent , they are rarely as long as the transverse 
diameter of the orifice The zooecium is usuallv surrounded by a 



A —part of a zoanuui of the eubspeoea moniltformK (type specimen, from 
Calcutta), X 15, A=greeii cysts in gizzard , E=egg8 
ll=nutline of part of a zoarium of the typical form of the species from the 
United Provinces, showing variation in the form of the zooecia and of the 
orifice, X 15 


chitinous margin, and outside this margin there is often a greatei 
or less extent of adherent membrane. In some zooecia the margin 
IS obsolete or obsolescent. The dorsal surface is of a glassy 
tiansparency but by no means soft. 

Polypide The polypide has from 12 to 20 tentacles, 16 being a 
common number 

Ttfe probably not in existence It is not in the Bntisn 
Museum and Prof. Dendy, who has been land enough to examme 
the specimens from Carter’s collection now in bis possession, tells me 
1 hat there are none of HtsJopia among them 
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27 a Subsp moniliformis, no\ 

HMopia lacitstns, Annnndale, J As Soe Beu<ral (new senes) n, 
p 59, fig 1 (1906) 

In this race, A^hicli is cominonin Calcutta, tliezooecia are almost 
circulai but truncate or concave anteriorly and posteriorly Thev 
form linear series with few lateral branches I haie found 
specimens occasional^ on the shell of Tzmpata henrialensis, buttbei 
are much more common on the leai es of Valhsnet la sjn) alis 
Type in the Indian IVIuseum 

The exact status of the forms described b^ JuUien as Noiodoma 
mmhodgieiisis and iV. stnensts is doubtful, but I see no reason to 
regard them as specifically distinct from H lactistns. Carter, of 
which thej may be pro\ isionally regarded as \arieties The ■variety 
cambodgiensis is i ery like inf subspecies momhfot mis but has the 
7ooecia constricted posteriorly, inhile \ar sniensts, although the 
types were found on Anodonta shells on n hieh there -was plenty 
of room for grow th, resemble the confined phase of H laeusfi is so 
far as the form of their zooecia and of the onfite is concerned 
Geoohaphicai. Disthibeiio^v — The typical form is common in 
northern India and occuis also in liower Burma; the subspecies 
momhfoi nits appears to be confined to Lower Bengal, while the 
•vaneties eamhodgtensts and sinensis both occur in China, the former 
having been found also in Cambodia and Siam Indian and 
Burmese localities are — BE^GAI., Calcutta (subsp. monif^omis), 
Berhampur, Mursbidabad district {J Bohertson Mtlne) Oebthai. 
PnOTiycES, Nagpur {Carter) Ukitei) Pbotisces, Bulandsliahr 
(7/ J Walton) Bukjia, Pegu-Sittang Caual {Ktrl,patrtcTc) 

Bioiioox — Begarding the typical form of the species JVJajor 
'W'’alton wTites (Bee Ind Mus iii, p. 296) — “ In volume i (page 
177) of the Becords of the Indian Museum, I described the two 
forms of colonies of Htslopia that 1 had found in the United 
Provinces (Bulmdshahr) Of these, one was a more or less linear 
arrangement of the zooecia on leav es and twngs, and the other, and 
more common, form was an encrusting sheath on the outer 
surface of the shells of jPahidtna. During the present ‘rams’ 
(July 190S) I have found many examples of what maj be 
considered a much exaggerated extension of the latter form 
These colonies have been on bncks, tiles, and other submerged 
object*.. The largest golonv that I have seen so far was on a tile, 
one side of the tile was exjiosed above the mud of the bottom of 
the tank, and its area measuied about 120 square inches ; the 
entire suiface was almost completelj* covered by a continuous 
growth of Htslopia Another large colonv" was on a piece of bark 
which measured 7 inches by 3 inches ; botif sides w ere practicallv 
everyvv here covered by Htslopia ” 

Slajor Walton also notes that m the United Provinces the 
growth of Htslopia is at its maximum during the “rams,” and 
that at that time of year almost everr adult Palvdina in a certain 
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tank at JBuIandshahr Lad its shell coieied Mith the zocecia Thu 
Calcutta race flourishes all the} ear round but nevei foiins laige 
or closely ronipacted zoaiia, those on shells of Vtvipai a exsx.i\y 
lesembling those on lea\es of Valh'sneiia 

In Calcutta both eggs and spermatozoa aie pioduced atall times 
of the year simultaneoiibly in the same zooccia, but the eggs in one 
/orecium often vary greatly in size AVheu inatiiie they reach 
lelatnely coiisideiable dimensions and contain a large amount of 
food material but they ate set free from the /ocecium as eggs 
They he loose in the zooecium at a compaiatn ely small sue and 
grow in this position Nothing is known a& legaids the 
development of Jhslopia 

Botli forms of the species appeal to be confined to watei that is 
free from all traces of contamination with brine 
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Order PHYLACTOL^MATA 

The polypido iii this oidei jiossesscs a leaf-hke ciliated organ- 
(the ejiistome) avIucIi aiises within .the loiihophore between the 
moutli and the anus and jiroieets upu'ards and foi wards OA'er tlie 
mouth, which it can be used to close The /ooscia are iiev'et 
distinct tioin one another, but in dendritic forms such as Plumatella 
the/oariuin is diAided at ii’irgular interi'nls by chitinous partitions 
Tlie lophophore iii most genera is hoiseslioe-shaped instead of 
circular, the part opposite the anus being deeply indented Theie 
nie no ]}arietiil muscles The oriRce of the rocecium is alwais 
circular, and there is no trace of any striictuic coriesponding to 
the collar of the ctenostomes The tentacles ai e alw'ays webbed at 
the base 

All the plij'lactolsemala 2 )roduce the peciiliai leprodiictive bodies 
knoAvn a« statohlasts 

The ph3'hictola5inata, w liitli are probably descended from cteno- 
stomatous ancestors, are confined to fresh or slightly brackish 
AA ater Most of the genera have a Avide geographical distribution, 
but (Avith the exception of a feAv statoblasis of almost recent 
date) only one fossil form (Plumaifllitet, Fric from the chalk of 
iioheiTiia) has been referred to the cider, and that with some 
doubt 

It IS convenient to recognize two mam diA'isions of the phylncto- 
laomata, but these divisions hardly merit the distinction of being 
regarded as suborders They may be called Cristatellina and 
Flumatellina and distinguished as follow's — 

Division I, PiiUMATKiiiiiirA, noA — Ectocyst w’ell developed, 
zoaria without a special organ of progression polypides contained 
in tubes 

Division II, CRiSTATEniiiNA, nov — Ectocyst absent except at 
the base of the zoarium Aihich is modified to foim a creeping 
“ sole ” , polypides embedded in a common syncBcium ol reticulate 
sti uctui e 

The Cristatellina consist of a single genus and probably of 
a singli* sjiecies {Custatella nmcedo, Cuvier), which is AAidely dis- 
tributed in Euiope and E America, but has not been found in 
the Oriental Eegion Eight genera of Pluraatellina are know’n, 
and hve (possibly six) of these genera occur in India 


DiAision FLUMATELLINA, nov 

The stioieture of the species included iii this division is verj' 
uniform as regards the internal organs' (see fig 40 opposite and 
fig 47 a, p 236) The alimentaiy canal is simpler than thafcof the 
P.iludicellidaE A short ODSophagiis lends directly into the stomach, 
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the cardiac portion oi which is produced os a veiticai limb almost 
cylindrical in foi in and not constricted at the base This limb is as a 
rule of greater length than the oesophagus The pyloric part of the 
stomach is elongated and narrow, and the intestine short, stiaight, 
and of ovoid foim Tlieie aie no ciha at the pvloric opening 
A. single funiculus joins the posterior end of the stomach to the 
wall of the zooeciuin, beaiing the statoblasts Sexual organs are 
often absent 



iig 40 Structure of Ibe Flnmntellina (after Allman) 

uhtrrof polypide extruded B = the lopho 

S = ]arrn nfvH! removed) as seen obliquely from the right side 

c - “ = tentneles , h = velum , 

LT,s^f= r = aisophagas./=stonmoh. i7 = mU.ne, h = 

i3 letrn.toi muscle, ^ = pniieto-vagmal muscles , ^ = funiculus 

recognized as constituting the division, 
X ' j ® Sredericelhdae, which have a circular or oval lopho- 
p ore and simple statoblast without a swim-nng, and (6) the 
umatellidffi, in which the lophophore is shaped like a horseshoe 
* d some or all of tlie statoblasts are provided with a ring of 
air-spaces ° 
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Family 1. FREDEllICELLlD.^C 

FiiKDi;aicnLi.iD^, Kraepelin, Deutsch Susswnsseibrjozoon, j, 
p 1C8 (1887) 

Zoana dendntic , zooceia distinctly tiibulai, witlj the ectocysl 
■vvoll developed , slatoblasts o£ one kind only, each surrounded by 
a chitinous ring deioid of nir-spaces, polypides \uth the loplio- 
phore circular or oial Aihen expanded. 

The Fredencellidai consist of a single genus {Freda icclhi) uhich 
lOLludcs scieral closely-allied forms and has a wide geographical 
distiibution 


Genus FBEDERICELLA, Germts (1838) 

J<)«i2er>cel/a, Allman, Mon Fresh-Wntcr I'olyzon, p 110(1857) 

PlumaicUa, ("arret do dd\ cloppcmont ") Jullicii, Hull Soc zool 
France, x,p 121 (1885) 

Fredcncella, Kraopolm, Dcutsch Susswnssorbryozocn, i, p. 99 (1887). 

Fi edcneella,GoMaid,Vtoe Linn See N S Wnlcs,xxxi»,p 4B0{1909) 

This genus has the characters of the family. Its status has 
been much disputed, some authors regarding the shape of the 
lophopliore as of great morphological imppitance, while Juliien 
belicicd that Fredertcella was incrolv an abnormal or monstrous 
form of Plumatella The latter belief was doubtless duo to the 
fact that the raaria of the two genera bear a \ery close external 
resemblance to one another and are sometimes found entangled 
together The importance of the shape of the lopliopbore may, 
howeier, easily be exaggerated, for, ns both JuUicn and Goddard 
haie pointed out, it assumes an ciiiarginnte form when retracted. 

The best known species is tbo European and N. American 
F. sultana (Blumenbacli), of which several varieties or phases 
have been desenbed ns distinct This form is stated to occur also 
in S Africa F. ausli ahensis, Goddard* from N S "Wales is said 
to differ from this species in having nn oval instead of a circular 
lopliopbore and in other small anatomical clmractors , but it is 
doubtful how far these characters are valid, for the lopliopbore 
.ippenrs to be capable of changing its shape to some slight extent 
and has been stated by Jiillion to be linbilually oval m specimens 
from France cunuinptont, Housselct t from Lake Tanganyika 
has stout vouecia encrusted with relntiveh large sand-grams 

The zoariii of Freda icella are usually found attached to solid 
objects in shallow w ater, but a form described as F dtiplesstsi, Ford 
has been found at a depth of 40 fathoms embedded in mud at 
the bottom of the Lake of Geneva. P cunmnytont W’as dredged 
fiom depths of about 10 and about 25 fathoms 

The statoblnsisoi this genus do not float and often germinate in 
the p irent zocecuim after its polvpides have died They are pro- 
duced in smaller numbers than is usually the case m other genera 
of the order The polj’pidcs sometimes undergo a process of 
1 egeneration, but w’lthout the formation of brown bodies 


* Free Linn Soc N S Wales, xzxir, p 489 (1®0^ 
t Eoii6«elct, Proc Zool Soe London, I*)07 (1), p -54 



ig 4i —rredertoelio, xndica 

A = Btatoblast, X 120 B = outline of expanded lophophore and adiace 
R Vi’"" 0=outirne of zoa?.«^ oTleaf o?tate 

(A and B are from apeumons from Igatpnri, C from specimen 
from Shaothancottab) 
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28 Fredencella mdica, Annandale. 

Freda tceUa indica, Annandale, Rec Ind. Jlus in, p 373, lig (1909) 
F eda icella xndtca, %d , tbtd v, p 39 (1910) 

Zoarvum The zoanum is o£ delicate appearance and branches 
sparingly It is often entirely recumbent but sometimes produces 
short, lax branches that consist of two or three xooecia only 

Zoceeia The zooecia are very slender and almost cylindrical , 
they are slightjy emarginate and furrow ed, the keel in w’hich the 
furrow runs being sometimes prominent The external surlace 
IS minutely roughened and apparently soft, for small gniins of 
sand and other debns cling to it, but never thicklj' The ectocyst 
IS practically colourless but not transparent 

Statohlasts The statoblasts are variable in size and form but 
most commonly have a regular broad oval outline ; sometimes they 
are kidney-shaped The dorsal surface is covered with minute 
star-shaped prominences, ivhich sometimes cover it almost uni- 
formly and are sometimes more numerous in the centre than 
towards the periphery. The \entral surface is smooth 

Polypi^ The lophophore bears about 20-25 tentacles, which 
aie very slender and of moderate length , the velum at their base 
18 narrow , as a rule the lophophore is accurately circular 
Tvpn in the Indian Museum 

The most definite character in which this species differs /rom 
F sultana and F ausiraltaists is the ornamentation of one sitilace 
of the statoblast, both surfaces of which are smooth in the tw o 
latter species ¥rom F cunmngtom, the statoblasts of which are 
unknown, it differs in having almost cylindrical instead of depressed 
/ooecia and in not having the zooecia densely covered with sand- 
grains 

Geogbaphio4,l Distiubution t— W estern Jndia (the Malabar 
Zone) Igatpuii Lake, W G-hats (alt ca 2,000 feet), Bombay 
Presidency, and Shasthancottah Lake near Quilon, Travancore 
BioiiOGY — ^In both the lakes in w'hich the speues has yet been 
found it was collected in Isovember The specimens obtained ni 
Travancore were found to be undergoing a process of regeneration 
due at least partly to the fact that most of the polypides had 
perished and that statoblasts w ere germinating in the old zooecia. 
bpecimens from the Bombay Piesidency, w’bich were obtained a 
1 ttle later in the month, were in a more vigorous condition, 
although e\en thev contained many young polypides that were not 
yet fully formed It seems, therefore, not improbable that F inchca 
dies dow-n at the beginning of the hot weather and is regenerated 
bv the germination of its statoblasts at the beginning ot the cold 
wea’her 

At Shasthancottah zoaria were found entangled with zoaria of 
a delicate foim of Phimatella fruticosa to which they boie a very 
close external resemblance. 
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Family 2. PLUMATELLID^. 

PtrsiATELLiDiE, Allman {parttnC), Mon Fresli-Water Polyzoa, 
pp 76, 81 (1857) 

Fhylactoleemata which have horseshoe-shaped lophophores and 
a well-developed ectocyst not specialized to form an organ of 
progression Some or all of the statoblasts are provided with 
a “swim-ring” consisting of symmetrically disposed, polygonal 
chitmous chambers contammg air 

It is convement to divide the Flumatellidm as thus defined iniK) 
subfamilies (the Plumatellinse and the Lophopinse), winch may be 
defined as follows — 

Subfamily A. PLUMATELLIN^. 

Zoanum dendritic or linear, firmly fixed to extraneous objects , 
zooecia tubular, not fused together to form a gelatinous mass 


Subfamily B LOPftOPlN^ 

Zoanum forming a gelatinous mass in which the tubular nature 
of the zooecia almost disappears, capable to a limited extent of 
progression along a smooth surface. 

Both these subfamilies are represented in the Indian fauna, the 
Plumatellmae by two of the three genera known to exist, and the 
Lophopin© by two (or possibly thiee) of the four that have been 
descnbed The following key includes all the known genera, but 
the names of those that have not been recorded from India affe 
enclosed in square brackets 


Key to the Gene) a of Plumatellidse. 


I Statoblasts ivithout niargiral processes 
A Zooecia cjlindncal, not embedded lu a gela- 
tinous mvestment (Plumatellin"') 
a Zooecia arising directly from one nrot'’ei , 
no stolon , nee statoblnst c al 
a', Zooecia arising singl or m groups fiom on 
adheient stolon , i ee .atoblasts ovnl 
B Zooecia cylindrical, embedded in a stiuctm eless 
gelatinous investmeut 

Zocecia ansing from a ramifying stolon , 
statoblasts ciiculor 

C Polypides embedded in a Ljalme sjnoecium 
that con''wBls the cjlindncnl form of the 
zooecia (Lophopinse) 


[p 21^ 

Plumatella, 
b-oi-nLLA, p 229 


[Stephamella 3 
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c Polypides upiight, then bnse far lemoved 
from that of the zoarium ^\hen thej are 
expanded 

c' Polypides recumbent for the greater part 
of their length at the base of the zoarium 

li Statoblasts armed (normally) with hooked pio- 
cesses (Lophopinse) 

A Processes conhned to the extremities of the 
stntoblast, zoniin lemuimng separate through' 
out life 

B Processes entirely sui rounding the statoblast , 
man^ zoaiia embedded in a common geln* 
tinous iiiTestmcnt 'o as to form large com- 
pound colonies 


Lophopus, p 231 

[AcSTIlAr,FI.I,A * ] 


[p 231 
Lophopodfi,t.a, 


[p 2.3'; 

Pfctin vti ixa, 


Subfamily A. PLUMATELLINt?? 

Of the t« o Indian genera of this subfamily, one {Plumaiella) is 
almost universally distributed, while the other (Stolella) has only 
been found in the valley ot the Ganges The third genus of the 
subfamily (Siephanella) is onij' known from Japan 

It should be noted that zoaria of different species and genera of 
this subfamily are often found m close proximity to one anotlier 
and to Foaria of ederteella, and that the branches of the different 
species are sometimes entangled together in such a way that they 
appear, unless carefully separated, to belong to the same zoarium. 


Genus 1 FLITIIIATELLA, Lamarck 

P/«niafo/fe, Lamarck, Ammaux sans Vert (ed lre)u, p 100(1816) 
Alcvonella, id , ihid p 100 

Pluinafella, Allman, Mon Fresh-Wntei Polyzon, p 92 (1857) 
AlcyaneUa, td , ibid p 86 

Plvmatella, Hyatt, Comm Essex Inst iv, p 207, pi yiii (18GG) 
Phimatella, Jullien (paritm). Bull Soc zool Ifrance, x, p 100 (1886) 
Syalwella, td , ibid p 133 

Kiaepelin, Deuisch Su5s\ias« Biyozoen, i,p 104 (1887) 
PlumateUa, Braera, (Inter u Biyozoen des sussen Wascers, p 2 
(Bibliotheca Zoologicn, u, 1890} 

Zoaixum dendritic, recumbent, erect, or partly recumbent and 
partly erect 

Zocecia tubular, not confined in a gelatinous sjoeemm, the eetocysfc 
usual)}' hornv 

StatQbln<s^ often of two kinds, free and stationary, the latter 
withnui- ail -cells and as a rule adherent by one surface, the former 
prm ided v ilh awell-de' sloped ringof air-cells but w ithout marginal 
pi ocesse«i, oval in form, never more than about 0 6 mm in length 

Polypide with ’ess than 65 tentacles 

Certain forms of hu> genus are liable to become compacted 


* "*6 Reo Ind Mus v, p 40, footnote (1910) 
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to‘>-ether in such a \iay as to constitute solid masses consisting 
o£°eloncate vertical zooecia closely parallel to one another and 
sometimes agglutinated by means of a gummy substance These 
forms were given by Lamarck m 1816 the name Alcyonella, and 
there has been much dispute as to whethei they represent 
a distinct genus, distinct species, or merely varieties oi phases or 




E 




H 

Fig 42 — Outlines of free statoblasts of Plumatella (enlarged). 

A, of P friitieosa (Calcutta) , B, ofP crmrginata (Calcutta) , C, ofP javantca 
(TraTonoore) , D, of P (Bikbim) , E, of P ottwani (Bhim Tal) , F, of 

P diffusa (Bajsbahi, Bengal) , O, G', of P punctata (Calcutta) , H, of P diffusa 
(Sikbim), statoblast iurtbcr enlarged A=oiitline of capsule , B5=lnnit of swxm- 
nng on Tentral surface , c=liniit of Bwim-nng on dorsal surface [The dark 
area represents the capsule of the statoblast ) 

more typical forms It appears to be tb e case that all species which 
produce vertical branches are liable to hav e these branches closely 
packed together and the individual zooecia of which they are com- 
posed more or less greatly elongated It is in this way that the 
form known to Allman as Alcyonella benecleni is produced from 
the typical Plumatella emarginata Other forms go further and 
secrete a gummy substance that glues the upright zooecia 
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together and forces them to elongate themselves without branching. 
In these conditions the zooecin become polygonal in cross-section 
It is probable that such forms (e g , Phimatella fungosa (Pallas) ) 
should rank as distinct species, for the gummy secretion is present 
in great profusion even in young zoaria in which the zocecia have 
not yet assumed a vertical position No such form, however, has 
as yet been found in India, and in any case it is impossible to 
legard AJcyonella as a distinct genus 


Kei/ to the Indian Species of PJuinatella 


I. Ectocysl moie oi less stifij capable of tinnsierse 
wrinkling only near the tips of the zocecia, never 
contiactile or gieatlv swollen zooecin loundecl* 
at the tip when the polipide is retracted Fite 
statoblasts elongate , the free portion of then 
swim-rmg distinctly nniiower at the sides than at 
the ends 

A Ectocyst bj no means rigid, of a umfoim pale 
coloui , zocecia neier emaiginate oi furiowed, 
straight, curved or sinuous, elongate, cylin- 
drical 

li Ectocyst rigid , zooecia (or at nnj late some of 
the zooecia) emaiginate and furrotted 
b Ectocyst daikly pigmented over the grentei 
mit of each zooseium, nhite at the tip 
oranching of the zonriiim practicaly dicho- 
tomous, profuse, as a lule both lioiizontal 
and veiticnl, zooecin straight oi shglith 
cui ted 01 sinuous 

b' Ectocyst coloiu less and li} aline, branching of 
the zonnmn sparse, lateral, iriegular, lioii- 
zontal, zooecia nearly 8tiaigiit,strongh emnr- 
ginnte and furrowed . 

b" The majonty of the zooecia distinctly L-shnped, 
one limb being as a iiile adherent, ectocyst 
nevei densely pigmented 
fi Zocecia ct lindiical, their fuirowed keel nei ei 
proiiiiuent 

/S' Zooecia (or at aii} into some of the zooecia) 
constneted oi tnpeiiug at the base, their 
emargination and furrow conspicuous 

II Ectocyst stiff, zooecia tiiuicated when the polypide 
18 retracted Surface of zooeciaminutely roughened, 
distinctly annulate on the distal part 

III Ectocyst swollen and contractile, capable of trans- 

verse wnnkbng all over the zooecium , zooecia 
never emarginate. . . . . 


fiuticosa,^ 217 

[p 220 
emaigxnaia, 

^avantca,'g 221 

diffusa, p 223 

allmani, p 224 

[p 225 
tanganyikee, 

punctata, -p 227. 


There has always been much difficulty in separatmg the species 
of Phimatella, and even now there is no general consensus of 


♦ In Bpecimens preserved in spirit they are apt to collapse and therefore 
to become somewhat concave 
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opinion 83 to the number that should be recogm/ed The 
difiBculty, however, is much reduced i£ the foUoiving precautions 
are observed — 

(1) If the zoanum appears to be tangled, if the branches inter- 

twine or overlap, or if the zooecia are closely pressed 
together, the whole mass should be carefully dicsected out 
This IS necessary not only because zoana belonging lo 
different species are sometimes found entangled together 
but also because it is otten difficult to recognize the 
characteristic method of branching and shape of the zooecia 
unless it is done 

(2) As large a port as possible of each zoanum should be 
examined, preferably with a binocular microscope, 
and allowance should be made for irregularities and abnor- 
malities of all hinds What must be onserved is the rule 
rather than the exceptions. 

(3) When the statoblasts are being examined, care must be 

taken that they lie flat and that their surface is parallel to 
that of the nose-piece of the microscope If they are 
viewed obliquely it is impossible to see their true outlines 
and proportions 

(4) In order to see the relative proportions of the capsule and 
the swim-ring it is necessary that the statoblast should be 
rendered transparent This is often difficult owing to the 
presence of air m the air-cells, but strong nitnc acid applied 
judiciously will render it possible (p. 240) 

,In supervising the preparation of the plates that illustrate this 
genus I have impressed upon the artist the importance of repre- 
senting uhat he saw rather than what he thought he ought to see, 
and the figures are very close copies of actual specimens I have 
deliberately chosen for representation specimens of Plumatella 
preserved by the simple methods which are often the only 
ones that it is possible for a traveller to adopt, for the great 
majority of naturalists will probably have no opportunity of 
examining living specimens or specimens preserved by special 
methods, and the main object, I take it, of this series is to enable 
naturalists first to distinguish the species described and then to 
learn something of their habitat and habits. 

G-eoobaehioaii Disiuxbutioit — Of the seven species included 
in this key five hai e been found in JElurope (namely P. fruticosa, 
P emaiginaia, P dtffitsa, P allmani, and P punctata), while of 
these five all but P aUmam are known to occur in N America 
also. P javantca is apparently peculiar to the Oriental Ilegion, 
while P ianganytkce has only been taken in Central Africa and in 
the Bombay Presidency. 

Types — Y ery few of the type-specimens of the older specie'' 
Plumatella are in existence Allman’s are neither in Edi»*' 
nor in London, and Mr. E Leonard Gill, who has b' 
enough to go through the Hancock Collection at Nev 

Tyne, tells me that he cannrC Hancock’s. T* 

! > \ 


I 
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furms described by Kraepebn are in Hamburg and that of P. tan- 
qanyikas in the British Museum, and there are schizotypes or 
paratypes of this speci'^s and of P javamca in Calcutta The 
types of Leidv’s species were at one time in the collection of the 
Philadelphia Academy of Science 

BioI/OOT — T he zoaria of the species of Flumatella are found 
firmly attached to stones, bricks, logs of wood, sticks, floating 
seeds, the steins and roots of water-plants, and occasionally to the 
shells of molluscs such as Vtvipata and Umo Some species shun 
the hght, but all are apparently confined to shallow water 

Various small oligochaete worms (e g , Ghcetogaster spongilla,* 
JVats ohtusa, Nats ehnquis, Slavtna appendiculata and Pnshna 
lonqiseta +), take shelter amongst them , dipterous larvae of the 
genus Chtronomvs often build their protective tubes at the base of 
the zoano, and the surface of the zooeeia commonly bears a more 
or less profuse growth of such protozoa as Vortteella and Ejpistyhs 
I have seen a worm of the genus Chcetogtiater devouring the 
tentacles of a polypide that had been accidentally injured, but as 
a rule the movements of the lophophore are too qmck to permit 
attacks of the kind, and I know of no active enemy of the genus 
The growth of sponges at the base of the zoana probably chokes 
some species, but one form {F ft utieosa) is able to surmount this 
difficulty by elongating its zooecia (p 219) A small worm 
( Auhpliorus toriktnensts) which is common in ponds in Burma and 
the east of India as far west as Lucknow, often builds the tube m 
which It lives mainly of the free statoblasts of this genus It 
apparently makes no selection in so doing but merely gathers the 
commonest and lightest objects it can find, for smtdl seeds and 
minute fragments of wood as well as sponge gemmules and stato- 
blasts of other genera are also collected by it I know of no better 
way of obtaining a general idea as to what sponges and phylacto- 
leemata are present in a pond than to examine the tubes of 
jiulophoriis ionJcinensts 

I am indebted to Mr P H Giavely, Assistant Superintendent 
in the Indian Museum, for an interesting note regarding the food 
of PlumateUa His observations, which were made in Northamp- 
tonshire, were unfortunately interrupted at a critical moment, but 
1 have reproduced them with his consent in order that other 
observers may investigate the phenomena he saw Mr Gravely 
noted that a small green flagellate which was abundant in water 
in which Plumatella repens was growing luxuriantly, was swallowed 
by the polj'pides, and that if the polyporium was kept in a shallow 
dish of water, living flagellata of the same specnes congregated in a 
little pile under the anus of each polypide His preparations 
show very clearly that the flagellates were passing through the 
alimentary canal without apparent change, but the method of 


* Anaandale, J As Boo Bengal (ns) ii, p 
t See MichaelBen, Mem Ind Mne », pp 131-136 (1 
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preservation does not permit the refractile granules, which were 
present in large numbers in the cell-substance of the flagellates, 
to be displayed and it is possible that these granules had dis- 
appeared from those flagellates which are piesent in the recta of his 
specimens It is clear, therefore, either that ceitain flagellates 
must pass thiough the alimentary canal of Flumatdla unchanged, 
oi that the polyzoon must have the powel of absoibing the stored 
food material the flagellates contain without doing them any other 
injury. 

The free statoblasts of PlmnateUa ate ns a lule set fiee before 
the cells they contain become drfterentiated, and float on the surface 
of the watei foi some tune befoie they gei in mate , but occasionally 
a small polypide is formed inside the capsule while it is still m its 
parent zooecium I have, however, seen only one instance of this 
premature development, in a single statoblast contained in a small 
zoanuin of P. M<tcosa found in Lowei IBuiina in March The 
fixed statoblasts usually lemain fixed to the support of the zoaiiuin, 
even when their parent-zooecium decays, and geimniate tn situ 

The larva (fig 40 C, p 207) that originates from the egg of 
Phmatella is a minute pear-shaped, bladdei -like body covered ex- 
ternally with fine vibratile threads (cilia) and having a pore at the 
narrow end At the period at which it is set free from the parent 
zooecium it already contains a fully formed polypide or pair of 
polypides with the tentacles directed towards the nariow end 
After a bxief period of active life, during w bich it moves through 
the water by means of its cilia, it settles down on its broad end, 
which becomes adhesive , the polypide or pair of polypides is 
everted through the pore at the narrow end, the whole of this 
end 18 turned inside out, and a fresh polyparium is rapidly formed 
by budding 


29 Plumatella fruticosa, AUman 
fig 4 , plate V, fig. 1 ) 


(Plate III, fig 1 , plate IV, 


Plumatella frutteosa, Allman, Ann Nat Hist xiii, p 331 (1844) 
Plumatella repens, \aa. Benedea (^nec I.iuue), Aldm Acad Roy 
Belg 1847, p 21, pi i, fags 1-4. ^ 

Plumatella fruticosa, 3 ohnsUmfUiii Zooph (ed 2), p 404 (1847) 
F&wnatcKre cw ai^oitfca, Allman, Rep Bnt Assoc 1850, p 335 
^^^(1857^^** icta, id , Mon Fie&li-Watei Folyzoa, p 99, fig 14 

Mumatella fi utico^a, id ibid p 102, pi vi, ligs 3-6 
Plumatella coialloides, id, ibid p 103, pi vii, hgs 1-4 

and P stiicta, Cartel, Ann Nat Hist (3) m, 

Plumatella lucifuffa, Jullien (pin ttni), Bull Soc zool France, x. 
p 114 (1886) r „ , , 

Plumatella pnnceps vur fiuUoosa, Kiiepelin, Ueutsch, Susswasser- 
bryozoen, i, p 120, pi vii, hg 148 (1887) 

Plumatella fruticosa, Braem, XJnter u Bryozoen des sussen Waasers. 
p 9, pi 1 , fig 16 fBibl Zool ii) (1890) 

Annandale, J As Soc Sencal (new senes) in. 
1907, p 88 o ' / 7 
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PlinnateUa ematfftnata, Loppens Ann Biol Lacustre, lu, 

p 161(1908) 

PA<Mjn/fc'//ff/nrfjf05flr, Annandale, Rec Ind Mus p 45(1910) 

Zoai mm The zoaiium in the typical form has a loose appearance 
due to the fact that the branches are far apart and the ectoc} st 
by no means rigid When young the zoanum is adherent, but in 
Tvell-gron n poJyparia i ertical blanches, often an inch or more in 
length, are freely prod need As a rule they have not the strength to 
stand upright if removed from the water Branching is ordinarily 
lateral and as a lule occuis chiefly on one side of a mam branch or 
trunk In certain circumstances upright zooscia are pressed to- 
gether and reach a great length without branching, and in this form 
(P C 01 aJlojdes, Allman) daiighter-zocecia are often produced at the 
tip of an elongated niother-zooecmm in fan-like formation A de- 
pauperated foim (P stiicta, Allman), occurs in nhich the vertical 
branches me absent or ver)' short In all forms internal partitions 
are numerous and stout 

Zocecia The zooecia are cylindrical and bear a simple keel on 
their dorsal surface They are never emarginate or furrowed. In 
the typical form their diameter is more than half a millimetie, 
and they are ahiays of considerable length The ectocyst is thin 
and never very rigid or deeply pigmented, the colour usually being 
an almost uniform pale pinkish bronn and fading little towards 
the tip of the zooecium 

Statollasts Both free and stationary statoblnsts are formed, but 
the latter are rare and do not always adhere They resemble the 
free statoblasts in general form butbaie a solid margm instead of 
a svim-ring and me often minutely serrated round the edge. The 
free statoblnsts are at least considerably, sometimes very elongate ; 
in all zonria it is possible to find specimens that are more than 
twice as long as broad The capsule is relatn ely large and re- 
sembles the swim-ring in outline, so that the free portion of the 
latter is not much naironer at the sides than at the ends The 
sides are distinctly com ex. and the ends rounded , the swim-nng 
encroaches little on the suiface of the capsule i 

Polypide The tentacles number between 40 and 50 and are 
not festooned at the base The stomach is slender and elongate 

Type not in existence 

SiBTBMATio Eemauks — P fj-vUcosa IS closely allied to P 
(European and N American) but always has much longer stato- 
hlasts Three phases of the species may be distinguished as 
follows — 

A (Foimm typtca) Zooecia stout in form, not greatly elongate , 
free branches produced in profusion 

B. (P sU icta, Allman, P. rejiens, van Beneden) Zooecia slender , 
free branches absent or consisting of tw o or three zooecia 
only. 

C (P. cotallotdeSy Allman) Vertical zooecia pressed together 
and greatly elongated 
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Indian specimens oE the t3'pical form agree w ell with German 
specimens labelled by Prof Kiaepehn P ^>»mce^>s var fruiicosa, 
and specimens of the*cor«?Zotrf<» phase could hardly he distinguished 
troni similar specimens fiom Scotland 

Geogeaphicaii DisTEiBUTio5f — P ft vticosa IS widely distributed 
in Europe and probably in N America I hare seen Indian speci- 
mens fiom the Punjab (Lahore, SiejtJieitson), from Bombay, from 
Travancore, from Calcutta and other places in the Ganges delta, 
from Bajshahi (Bampur Bliooha) on the B Ganges, from Kurseong 
in the B Himalaias (alt 4,500 feet), and fiom Kawkareik in 
Teuassenm Statohlasts found on the surface of a pond near 
Simla in the W Hiinnlayas (alt ca 8,000 feet), probably belong 
to this species 

BioitOGT — Allman states that in England P ft uUcosa is fond 
of still and slonlj-iunning water The typical form and the 
coraUoides phase grow abundantly in the Calcutta tanks, the 
former often attaining an extraordinarj' luTurmnce I have found 
the var. stneta only in water in which there was reason to suspect 
a lack of minute life (and therefoie ot food), iiz in Shasthancottah 
Lake in Travancoie, in a swamp in Lower Burma, and in a small 
jungle stream near the base of the Western Ghats in Tiavancore 
The species is the only one that I have seen lu running water in 
India, and the specimens obtained in the jungle stream in Traian- 
core are the only specniens I have taken in these circumstances. 
P. ^ iiiicosa always glows near the surface or near the edge of 
water ; it is found attached to the stems of bulrushes and other 
aquatic plants, to floating seeds and logs and (rarely ) to stones and 
bricks So far as my experience goes it is only found, at any rate 
in Calcutta, in the cold w eatlier and does not make il s appearance 
earlier than Octobei 

The form Allmau called P cotaUotdes was found bj' him, 
“attached to floating logs of wood together with P teptns and 
Cordylopliot a lacustnt,, and generally immersed in masses of Sjxrn- 
gilla Jluviatilis ’ I hai'e alw ays found it immei sed in sponges 
(S laciistris, S albci, S cat tet i, and S onssissnjin), except w’h an the 
sponge in which it had been immeised had decaj^ed Indeed, the 
peculiar form it has assumed appeals to be directlj' due to the 
pressuie of the growing sponge exerted on the /ocecia, for it is often 
possible to find a zoarium that has been partiallj* overgrown bj’' a 
sponge and has letained its typical form so long as it w as free but 
has assumed the cot aUotdes form where immersed lu Shastlian- 
cottah Lake, Travancore, I found specimens of the stiicta phase 


P 1), has described and figured under the 

var cora/Zoirfes Allman, a dense form that somewhat re- 
mbles this phase of P Jrittkosa but has become compacted without external 
Probablj a form of P tepetis rather than P fungosa 
nnddiiTersm its broad statohlasts from any form of P fruttcosa I have 
examined specimens of the same form from England 
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embedded m the gelatinous mass formed by a social rotifer 'and 
to some extent assimilated to the coialloides foim 


30 Flumatella emarginata, Allman (Plate III, fie 2 . 
plate IV, figs 1, Ifl) > e . 


Flumatella emai(/inata, Allman, Ann Nat Hist xiii, p 330 (1844) 
Plimmtella mnai gmuta, Johnston, Hiit Zooph (ed 2), p 404 

Aht/onella benedem, Mlman, Mon Fresh-Wntei I’olvzoa. n 89. 

pi IV, ftps 5-11 (ISo?) J » 1 » 

Flumatella emai f/matu, id , ibtd p 104, pi vii, hgs 5-10 
Flumatella Incifuga, Jullicn, Bull Soc /ool Fiance, a, hers 89, 90, 
p 114(1885) ’ ’ ’ 

Flumatella jnmct-p-iytxi eMun //otizto, Kiaepelin (partim), Deutsch 
Susswa<5aeibiyoz p 120, pi iv, tig 108, pi i,hg 123(1887) 
Flumatella emaiginata, Biaein, Unter u Biyoz sussen Wassers, 
p q, pi 1 , liga 12, 14 (Bibl Zool ii) (1890) 

IHumalella emat gtnata, Annandale (patttm), J As Soc Bengal, 
(new aciies) in, 1907, p 89 

Flumatella princepb, Loppens (pat tnn), Ann Biol lacustre, in, p 162, 
fig 7 (1908) 

Flumatella emaiginata, Annandale, Rec Ind Mus v, p 47 (1910) 


Zoai turn Tiie /oarium often covers a considerable area on fl)it 
surfaces and is sometimes entirely recumbent More usually, 
however, the younger part is vertical In eithei case the branching 
IS practically dichotomous, two young zooecia aiising almost simul- 
taneously at the tip of a mother-zooecium and diverging from one 
another at a small angle "When the zoarium becomes veitical, 
rigid branches of as much as an inch in length are sometimes pro- 
duced in this way and, arising parallel to one another, are pressed 
together to form an almost solid mass (=Alcyoneila benedem, 
Allman) In such cases the basal zooecium or at any rate the 
basal part ot each upright branch is considerably elongated. In 
recumbent zooecia the main branches often radiate outwards from 
a common centre 

Zooecta The zocecia are of almost equal width throughout, 
slender, and moderately elongate when lecumbent Their ectocyst 
is stiff , they are emarginate at the tip and iiioie Or less distinctly 
furrowed on the dorsal surface, the keel in which the furrow runs 
not being ])romiuent The oiifice is often on the dorsal surface 
even in upright branches Each zooeciiim is of a dark brown or 
almost black colour for the gieater part of its length but has a 
conspicuous white tip which is extended down the dorsal surface 
in the form of a triangle, its limits being rathei more extensive 
than and parallel to those of the emaigiiiation 

Staiohlast The majority of the free statoblasts are elongate and 
truncate or suhtruncate at the extremities, the sides being as a 
rule straight aud parallel In every polypanum specimens will 
be found that are between twice and thrice as long as broad The 
capsule is, however, relatively much broader than the swim-nng. 
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often being nearly circular, and there is therefore at either end a 
considerable extent of free air-cells, while the extent of these cells 
at the sides of the capsule is small The air-cells coi er a con- 
siderable part of the dorsal surface of the capsule Fixed 
statoblasts are usually found in old colonies, especially at the 
approach of the hotiieathei They have an oial form and are 
surrounded by a membranous margin on which traces of reticulation 
can often be detected As a rule statoblasts of both types are 
produced in considerable but not in excessne numbers 

Poh/pule There are about 40 tentacles, the velum at the base of 
Mhicli extends upwards for a considerable distance without being 
festooned The stomach is elongate and slender and nariowly 
rounded at the base 

Tlie method of branching, the coloration of the zocecia and the 
form of the free statoblnst are all characteristic Luxuriant or 
closely compressed zoana of P diffusa often bear a supeificial 
resemblance to those of P emaiginata, hut the resemblance dis- 
appears if thev are carefullj dissected out Indian specimens of 
P emarqinata agree closely with European ones 

GEOGBAPniCAT, DiSTBiBTiTiON — P emai gxnata is a common 
species in Europe, N America, and southern Asia and probably 
also occurs in Atrica and Australia I have examined specimens 
from Calcutta, Rangoon, and Mandalay in Indian territory, and 
also from Jalor m the Patam States (Malay Peninsula) and the 
Tale Noi, Lakon Si<-amarat, Lower Siam Geminules found bv 
Apstein (Zool Jahrb (S3’’st ) xxv, 1907, p 201) m plankton from 
the Colombo lake may belong to this species or to any of the 
others included by Kraepehn in his P pnnceps 

BioIiOQT. — In Ireland Allan found P emarqinata in streams 
and rivulets, but it also occurs in European lakes In India I 
have only found it in ponds It prefers to adhere to the surface 
of stones or bricks, hut when these are not available is found on 
the stems of water-plants In the latter position the form called 
Aleyonella henedent by Allman is usually produced, owing to the 
fact that the upright branches are crow ded together through lack 
of space, very much in the same way (although owing to a different 
cause) as those of P. fiuticosa are crowded together in the 
coralloides phase, to which the benedenx phase of P enxargxnata 
IS in many respects analogous 

Although it IS essentially a cold-weather species in Calcutta, 
P emarginata is sometimes found in a living condition during the 
“ rains. ’ Zoana examined at this season, however, contains few' 
living polypides, the majority of the zocecia having rotted away 
and left fixed statoblasts only to mark their former position 

31 Plumatella javanica, KraepeUn 

PftfWKifeWn jainniccr, Kiaepelin, Mitt Nat Mus TIamb xxui.n 143. 
figs 1-3(1905) 

PluxxiafeUa emantjmatn var jdvanxca, Loppens, Ann Biol lacustre 
ni,p 162(1908) 
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PlumateUajavamca, Annandnle, Rec Ind Mus v, p 60 (1910) 
Plumatella allmani var dumot tiet t, td {pat tun) {nec Allman), tbid 
p 49 

Tins species is related to P ematqinata, from whioli it may be 
distinguished by the following characters — 

Zoett turn. Tlie zoanum is always entiiely recumbent and branches 
sparingly , its method of branching does not nppioach the dicho- 
tomous type but IS lateial and irregular Linear series of /ooecia 
without lateial blanches are often toimed 

Zocecia The zooecia are slender and often i ery long , they are 
sti ongly emnrginate and furrowed, and the keel that contains the 
furrow is conspicuous The ectocyst is hyaline and as a rule 
absolutely colourless 

Statoltasts. The free statoblasts are variable in length, sometimes 
distinctly elongate, sometimes elongate only to a moderate degree ; 
they are rounded at the extremities and have the sides slightly or 
distinctly convex outwards The capsule is lelatively large, and 
the free portion of the swim-nng is not much broader at the ends 
than at the sides. The fixed statoblasts are elongate and sur- 
rounded by an irregularly shaped ihitmous membiane, which is 
often of considerable extent The whole of the dorsal surface is 
covered with what appear to be rudimentary air-spaces some of 
which even contain air 

The transparent glassy ectocyst and strong furrowed keel of 
this species are very characteristic, but the former character is apt 
to be obscured by staining due to external causes, especially when 
the zoanum is attached to dead wood The shape of the free 
statoblasts is too variable to be regarded as a good diagnostic 
character, but the fixed statoblasts, whdn they are to be found, 
are very charactenstic in appearance P javanica appears to be 
closely related to Allman’s P dumorturi, with which stained zoaria 
are apt to be contused The character of the ectocvst is, hoivever, 
different, and the free part of the swim-nng is distinctly narrower 
at the sides of the free statoblasts. Dr. Kraepehn has been kind 
enough to send me one of the types 

Types in the Hamburg and Indian Museums 
Geo&baphicaIi Disxiiib0tioit — Java, Penang, India Indian 
localities are — Bengae, Calcutta , Berlmmpore, Murshidahad , 
R Jharai, Siripur, Saian distnct, Tirhut E Himaeatas, Knr- 
seong, Darjilmg district (alt 4,500 leet) Madbas Pbesidency, 
canal near Srayikaad, Travancore Mi. C W Beebe has recently 
sent me a specimen taken by him in the Botanical Gaidens at 
Penang 

Biology — Very little is known about the biology of this 
species Ejpaepelm took it in Java on the leaves of water-lilies 
It is not uncommon during the cold iveather in the Calcutta 
Zoological Gardens on floating seeds and sticks and on the stems 
of bulrushes , in Travancore I took it in November on the sub- 
merged lea\e3 of Pamlam growing at the edge of a canal of 
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slightly biaclti&h water Mr Hodgarfc, the collector of the Indian 
Museum, found it in the R Jharai on the steins of water-plants 
at a tune of flood in the “ lains ’* In Calcutta it is often found 
entangled with P puticosa and P ematginata 


32 Plumatella diffusa, Leuly. (Plate IV, fig 2 ) 

Phnnafella diffusa, ljeidLy,P Ac Philad v, p 261 (1812) 

P/iaiia/ella diffusa, Allman, Mon Fiesli-Watei Polyzoa, p 105 
(1857) 

Plumatella diffusa, Hyatt, Comm Eusev Inst iv, pi viii, figs 11, 12 
(1866) 

Plumatella diffusa, id , ibid \,p 107, fig 12 (1868) 

Plumatella lepens, Julhen, Bull Soc zool France, x, fig 37 (lapsus 
101 73), p TIO (1885) 

Plumatella dffusa, id , ibid (igs 165, 157, pp 130, 131 

Plumatella atlmari vai dffusa, Annandnle, Rec Ind Mus v, p 49 
(1910) 

Zoaituni The zoariuiii often covers a considerable area on flat 
surfaces and is sometimes found ci owded together on the stems of 
plants In the latter case the arrangement of the main branches 
IS distinctly radiate Upright blanches occur rarely and never 
consist of more than thiee zooecin The characteristic method of 
branching is best repiesented by the following diagram — 

Fig 43 

The paititions aie stout and numerous 

ZooRBia The great majority of the zocecia in each zoarium are 
distinctly L-shaped, the long limb being usually adherent The 
vital organs of the polypide are contained in the vertical limb, 
while the hoiizontal one, in mature polyparia, is packed full ot 
free statoblasts The zooecia are cylindrical and as a rule ob- 
scurely einarginate and furrowed The ectocyst is stiff; it is 
never deeply pigmented but is usually of a transparent horn- 
colour at the base of each zooecium and colouiless at the tip, the 
contrast betu een the two portions never being very strong The 
basal portion is rough on the surface, the distal portion smooth. 

Statoblasts Free statoblasts are produced in very great profusion 
and fixed statoblasts are also to be found as a rule. The latter 
resemble those of P emaiginata The tree statoblasts are never 
very large or relatively broad, but they vary considerably as regards 
size and outline The capsule is large, the sides convex outwards 
aud the extremity more or less broadly rounded The air-cells 
are unusually large and extend over a great part of the dorsal 
surface of the statoblast. 
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Polypide The polypide js sliortei and stouter than that of 
1\ emarginata and as a rule has fewer tentacles 

The most characteristic feature of this species is the form of 
the zooecia, which differ greatly from tho^e of anr other Indian 
species but P allmam In the latter they are distinctly “keg- 
shaped ” € , constiicted at the base and swollen in the middle), 

and the zoarium never spreads out over large surfaces in the w av 
in which that of P diffwsa does 

Ttpe — ’ in the Philadelphia Academy of Sciences 
©EOGRAPincAt Distuibutiok — ^This species was originally 
described fiom North America (in which it is apparently common) 
and occurs also in Europe I have seen Indian specimens from 
the following localities — BENGAt, Calcutta and neighbourhood , 
Eaishahi (Eainpur Bhulia) E Himaeatas, Gangtok, Natiie 
Sikhim (alt 6,150 feet) (KnJrpatncJe, SUivait) Ptojab, Lahore 
{Stephen ’ion) 

Bioeogt — P diffusa in Lower Bengal is a cold-weather species 
It IS remarkable tor the enormous number of gemmules it pro- 
duces and IS usually found either on floating objects such as the 
stems of certain water-plants, or on stones or bricks at the edge 
of ponds 


33 Plumatella allmaiu, Hancock (Plate IV, figs 3, 3 a ) 

Pltimatella allmam, Hancock, Ann Nat Hist (2) v, p 200, pi v, 
hg .3-4, pi ill, fig 2-3 (1850) 

Plumatella allmam, Allman, Mon Fresh-Water Polyzoa, p 106, 
fig 16 (ia57) 

Plumatella eleqam, rd , tbid p 107, pi viii, figs 6-10 
Plumatella luctfuga (“forme rampnnte”) Jullien, Bull Soc zool 
France, -c, p 114 (1885) 

This 'species is closely allied to P dtffusa, from which it differs 
in the following characters . — 

(1) The zoarium never covers a large area and as a rule grow s 

sparingly and mainly in two directions 

(2) The zooBCia are more irregular in shape, not so distinctly 

elbowed, smaller ; they have a much more prominentiv 
keeled ridge The great majority of them are constricted 
at the base and taper towards the orifice. In young zoaria 
they are almost colourless but in older ones there is a band 
of not very dense pigment round the base of the vertical 
limb 

(3) The free statoblasts are comparatively large and usually 

show a tendency to taper at the extremities, often being 
almost rhoinboidal in form The swim-rmg does not extend 
so far oier the dorsal surface as it does in those of P dif- 
fusa , the “ tells ” of which it is composed are small 


TyPE not in existence 
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I have seen everj gradation between this form and Allman’s 
P elegans. 

Geogbaphical Distbibdtion — P allmam is apparently a raie 
species to which there are few references in literature. It was 
originally described from Dngland and is stated by Jiilhen to 
occur in France I have found specimens only m the lake Bhim 
Tal (alt 4,500 feet) in the W Himalayas 

Biology — The original specimens were found by Hancock on 
stones My own weie growing on the leaves of water-plants, 
usually on the undei side When the zooecia were forced to 
stretch across from one leaflet to anothei they assumed the 
sinuous form characteristic of Allman s P elegans 

34 Plumatella tanganyikae, Rousselet 

Plumaiella ianganxftl^a!^ Rous'clet, Proc Zool Soc London, 1907 (_i), 
p 252, pi MV, tigs 1-4 

Plvmatena bombat/ensis, Annandnle, Rec Ind Mus n, p 169, figs 1, 
2 (1908) 

Plumaiella bombayenst^, id , tbtd v, p 51 (1910) 

Zoarvum The whole colony is recumbent but branches freely 
and at short intervals in a horizontal plane, so that tiie zooscia 
become crowded together and the branthes sometimes overlap 
one another The /oariuin often covers a considerable area, but 
growth seems to be mainly in two directions When growing on 
the stems of water-plants the blanches are often paiallel and 
closely pressed together but leniain recumbent in this position 
A stout membrane sometimes e\tends between blanches and 
indiv'idual zooecia 

Zooecia The vv alls of the zooecia are thick, stiff, and more oi le«>s 
darkly but not opaquely pigmented, the external surface, although 
not very smooth, is always clean The two most noteworthy 
characters of the zooecia are (i) their truncated appearance w hen 
the polypide is retracted, and (ii) the conspicuous, although often 
irregulai external aunulation of their walls The tip of each 
zooecium, owing to the fact that the invaginated part of the 
ectocyst is soft and sharply separated from the stiffened w all of 
the tube, terminates abruptlj' and is not rounded off giadually as 
is the case in most species of the genus , sometimes it expands 
into a trumpet-like mouth The annulation of the external 
surface IS due to numerous thickened aieas of the ectocj'st which 
take the form of slendei lings surioundiug the zocctium , they 
are most conspicuous on its distal halt On the dorsal surfate of 
the base of each /ooecium there is a conspicuous £ui lowed keel, 
which, however, does not usually extend to the distal end, the 
latter is oval in cross-section The romcia are shoit and bioad , 
their base is always retumbent, and, when the zoanum is attached 
to a stone or shell, often seems to be actually embedded in the 
support, the distal part turns upwaids and is free, so that (lie 
aperture is terminal, the zooecia of the oldei parts of the zoanum 

Q 
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ezhibifc the specific characters much more clearly than those at the 
growing points. 

Polypide. The lophophore bears 20 to 30 tentacles, which are 
long and slender , the velum at their base extends up each tentacle 
in the form of a sharply pointed pi ejection, but these projections 
do not extend for more than one-fifth of the length of the ten- 
tacles Both the velum and the tentacular sheath bear numerous 



Fig 44 — Plumatella tanganytka from Igatpuri Lake 
A=outIine of part of zoari’im from a stone, X 10 , 13=oiitline of the tip 
of a single zocccium, X 70, C=frec slatoblost, X 70 

minute tubercles on the external surface The base of the 
stomach is rounded, and the whole of the alimentary canal hos 
a stout appearance 
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Statablasts Both li:^ed and fiee statoblasts are pioduced, but 
not in ^e^y large numbers The latter aie bioadly o\al and are 
surrounded by a stout chitiuous ring, which often possesses 
irregular inenibranous projections , the surface is smooth The 
tree statoblasts are small and moderately elongate, the maximum 
breadth as a lule measunng about ^ of the length ; the capsule is 
relatiiely large and tlie ring of air-cells is not very much bioadei 
at the ends than at the sides , tlie dorsal surface of the central 
capsule IS profusely tuberculate The outline of the whole struc- 
ture IS often somewhat iriegulai 

In deference to Mr Housselet*s opinion expressed in a letter I 
have hitherto regarded the Bombay form of this species as distinct 
from the African one, and there certauily is a great difference in 
the appeal ance of specimens taken on the lower surface of stones 
in Igatpuri Lake and of the types ot P tanffanyiJun, one of which 
IS now in the collection of the Indian Museum The dark coloui 
of the former, how evei , and tneir vigorous growth appear to be 
diiectly due to eniiroument, tor these characters disappear to a 
large extent in specimens growing on the stems of water-plants in 
the same lake Indeed, such specimens are exactly intermediate 
between the form “ hombayensis ” and the typical form of the 
species P tunganyikcc is closely allied to P philtjypinensis, 
Kraepelm, from the island of Luzon, but the latter has a smooth 
and polished ectoeyst devoid of annulations, and zooecia of a more 
elongate and regular form 

Txpes of tlie species in the British and Indian Museums, those 
ot P homiayensis lu the latter collection 

GtEOUBAphicax. Distbibutiok. — P. tanganyJcce is only known 
as yet from L Tanganyika in Central Africa and from Igatpuri in 
the Bombay Presidency. 

Biology — In both localities the zoaria were found in shallow 
water In L Tanganyika they were encrusting stones and shells, 
Avhile at Igatpuri they were fixed for the most part to the lower 
surface of stones but were also found on the stems of water-plants. 
My specimens from the Bombay Presidency w'eie taken, on two 
separate occasions, at the end of Ifoi ember At that date the 
zoaria were already decaying and large blanks, marked out by fixed 
statoblasts, were often obsen ed on the stones Probably, there- 
fore, the species fiourishes during the ” rams ” 


35 Plumatella punctata, HancocL (Plate IV, fig 5 ) 


Plumatella punctata, Hancock, Ann Nat Hist (2) i p 200, pi 
lig 1, and pi 1 , hgs 6, 7 (18u0) 

Plumatella lesiculai IS , , P Ac Philad Mi, p 192 (1854) 
Plumatella vitiea, Hjatt, Comm Essex Inst iv, pi ix, fags 
(1806) 

PltmiaUUa punc/ata, Allnian, Mon Fiesb-Watei Polyzoa, p 
fag 15 (1^7) 

Plumatella lestcula/ is, id , ihid p 101 

Q2 
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Plumatella mf )ea,Hyfitif Proc Esse'^ Inst v, p 225, figs 18, 
(J868) 

Plu/nafella lesmtlm is, til , tind p 225 

HyahneUa vesiculmis, Julben, Bull Soc 70ol France, p 131, 
figs 165-172 (1885) 

Hvaltnella viti ea, id , ibid p 134, figs 173-179 

Plumatella punctata, ICraepelin. Deutsch Siis^wnsserbryoroen, i, 
p 126, pi K,fig8 115,116, pi V, figs 124,125, pi vii,fig8 16S, 
164 (1887). 

PlumafeUa restadai is, Braem, TJnters u Bryozoen sussen VVassers, 
p 8, pi 1 , fig 8 (Bibl Zool ii) (1890) 

Syahnella 2 ninctata,\^oipT^eDa,Axm Biol Incitsfcie, iii, p 163(1908) 

Plumatella punctata, Annandale, Bee Ind Mus r, p 52 (1910) 

Zoanum The zoaniiin is entirely recumbent and often appeals 
to foim an almost unifoim flat layer instead of a dendritic body 
Sometimes, how evei , it is distinctly linear, « ith lateral branches 
produced irregularly' at considerable distances apart 

Zooecfia. The zocecia diflJer from those of all other species in 
having a greatly swollen, soft eetocyst which can be transversely 
w'rinkled all oier the zooecinm by the action of the muscles of the 
polypide and is distinctly contractile It is mainly owing to the 
swollen and almost gelatinous nature of the eetocyst that the 
dendritic character ot the zoanum is frequently concealed, for the 
method of blanching is essentially the same as that of P thffusa, 
although the zocecia are not so distinctly elbow'ed The eetocyst 
IS colourless or faintly tinted ivith bronm , as a rule it is not quite 
hyaline and the external surface is minutely roughened or tuber- 
culate The zocecia are not emarginate or furrowed 

Siatohlasts Stationary statoblftsts are not found The free 
statoblasts are variable and often asymmetrical in outline, but tlie 
free portion of the swim-nng is ahvays of nearly equal diameter 
all round the peiiphery and the capsule relatively large Some of 
the statoblasts are always broad m comparison witli their length 
Polypide The polypide is comparatively short and stout 
European specimens are said to have from 30 to 40 tentacles, but 
Indian specimens have only from 20 to 30 

Shrunken specimens of the less congested forms of this species 
closely resemble specimens of P repens, but the statoblasts aie 
more variable m shape and the eetocyst, even m such specimens, 
IS thicker Living or w'ell-preserved specimens cannot be mis- 
taken for those of any other species Jullien regarded P punctata 
as the type of a distinct genns {HyahneUa) but included in 
Plumatella at least one form (P “ ai etlmsa ”) winch probably 
belongs to this species Kraepelin distinguishes as “ varieties ” 
two phases, a summer phase (“ var pi osh ata ”) and an autumn 
phase (“ vai densa ’) The former often forms linear series of 
considerable length with only an occasional side-binnch, while in 
the autumn phase branching is so profuse and the branches are so 
closely piessed together that the zoanuin comes to resemble a 
uniform gelatinous patch rather than a dendritic growth A 
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phase resembling the European autumn form is the commonest in 
Calcutta and I have also found one intermediate between this and 
Kraepelm’s “ var jp? osti ata“ neither having any seasonal signifi- 
cance in India 

Geoghaphicaii DiSTninirriON — P puaeiata is widely distributed 
111 Europe and N America, but in the Oriental Region it has only 
been found in Calcutta and the neighbourhood 

Biologt — In this partof IndiaP ptoic^a^aflourishes both during 
the “ rams ” and in muter I have found specimens in June and 
July and also in Decembei and January The majority of them 
were attached to bricks, but some were on the roots oE duckweed, 
the steins of natei-iilants, and the tips of creepers falling into 
Mater The species is often found together with StoleVa zndtca 
and also with utlier species of its own genus It is most common, 
111 the neighbouibood of Calcutta, in that part of the town which 
is near the Salt Lakes, and occurs in ])onds the watei of which is 
slightlj’- brackish. 


Genus 2 STOLELLA, AnnandaU 

StoleVa^ Aiinandale, Eec. lud Mus in, p 270 (1909) 

Stolella, td , ibid v, p 63 (1910) 

TrPE, Stolella zndica, Annandale. 

Zoarium The zoanum consists of gioups of rocecia (or occasion- 
ally of single zocecia) joined together by an adheient ihizome 
There is no gelatinoua investment 
ZooBcia The adult zocecia resemble those of Plumatella except 
in being sometimes moie or less upright 

Polypide and Statoblasts. The polypide and statoblasts lesemble 
those of Plumatella Fixed as well as fiee statoblasts occur 
This genus is closely allied to PliimaicUaj from M'hich it is 
piobably derived. The lOot-Iike tube fiom which the zocecia arise 
IS foi med by the great elongation of the basal part of a zocecium, 
and the zoaria closely resemble those of P. punctata, for it is not 
until several zocecia have beeu produced that the characteristic 
mode of growth becomes apparent 

Stolella has only been found m India and is monotypic * 

■3(> Stolella indica, Annandale (Plate V, figs 3, 4.) 

Stolella indica, Annandale, Rec Ind Mus in, p 279, fig, (1909) 
Stolella mdua, id , ibid v, p 33 (1910) 

Zoanum The zoarium is adheient and linear, having neither 
lateral nor vertical branches 


But see p 24b (addenda) 
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Zooscta. The zooccia are short and slendei, erect or nearly so, 
distinctly emarginnte and furrowed Their ectocyst is soft, colour- 
less and transparent but minutely roughened on the surface 
Polypide The tentacles number from 30 to 35 and are rather 
short and stout, sometimes being slightly expanded at the tips 
The stomach is comparatiTely short and abruptly truncated 
posteiiorly 

Statohlasts Both free and fixed statoblasts are found, and both 
aie variable in form, the latter \arying in outline from the circular 
to the broadly oval. The free statoblasts resemble those of 
Pltimaiella punctata^ but are sometimes rather more elongate 
TvrB in the Indian Museum 


Fig 45 — Zoanuin of Slofe/fa tndua on bUui of wnter-plant 
(from Calcutta), X C 

(tBOohafhicaIi Bistbibutiox — 6'o far os ue knou , this species 
is confined to the ludo-Gangetic Plain Major "Walton found it 
at Bulandshahr in the United Froiinces, and it is not uncommon 
in the neighbouihood of Calcutta 

Bioioex — ^The zoaria of SS tndtea are usually fi\ed to the roots 
ot duckweed oi to the stems ot other plants They are often 
found together u itli those of P inmctata A slight infusion of 
brackish water into the ponds in 'uIiilIi it Incs does not seem to 
be inimical to this species, but I haie found it in ponds in uliich 
nothing of the kind was possible It fiouiisbes during the 
“ rains ” and, to judge from specimens kept in an aquarium, is -very 
short-hied Major Walton found if growing oiei a roarium of 
Hrslopia lacusti ts 



lOPHOIODBLXiA. 


231 


Subfamily B. LOPHOPINiB 

The zoana o£ this subfamily are never dendritic but form 
gelatinous masses which, except m Australella, are cushion-shaped 
or sack-hke With the possible exception of Australella, they 
possess to a limited extent the power of moving along vertical or 
horizontal surfaces, W it is by no means clear how they do so 
(see p 172) The statoblasts are remarkable for their large size, 
and it is noteworthy that Australella, which is intermediate in 
structure between the Plumatellma) and the Lophopinae, possesses 
statoblasts of intermediate size The swim-nng is always well 
developed, and fixed statoblasts are unknou n 

Only tw'O genera (^Loplioj^odella and Pectinatella) have been 
definitely proved to occur in India, but a third {Lophqptis*) is 
stated to have been found in Madras. Should it be met with it 
will easily be recognized by the upright position of its polypides 
when their tentacles are expanded and by the fact that the stato- 
blasts never bear marginal processes 


Genus 3 LOFHOFODELLA, Houssekt. 

Loph^odella, Rousselct, Journ Quek Micr Club (2) ix, p 45 
Lophopodella, Annaudale, Rec Ind Mus v, p 64 (1910) 

Tipe, Pectinatella cat ten, Hyatt 

Zoanum The zoarium consists of a circular or oval mass of no 
great size Polyparia do not form compound colonies 

Polypides. The polypides he semi-recumbent in the mass and 
never stand upright in a vertical position 

Statoblasts The statoblasts are of considerable size and normally 
bear at both ends a series of chitiuous processes armed with double 
rows of small curved spinules 

As a rule the genus is easily recognized by means of the stato- 
blasts, but sometimes the processes at the ends of these structures 
are absent or abortive and it is then difficult to distinguish them 
from those of LopJiopus There is, however, no species of that 


* Only two speues arc known, L crystallinm (Pallas) from Europe and 
N America, with oval statoblasts that aro produced and pointed at the two 
ends, and L jhenvgi, Meissner from Brazil, with irregularly polygonal or 
near!} circular statoblasts 
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genus known that has statoblasts shaped like those of the Indian 
species of LopTiopodella 

Three species of Lophopodella, all of which occur in Africa, have 
been described , L capensis from S Africa, which has the ends 
of the statoblast greatly produced, L ihomast from Rhodesia, in 
which they are distinctly concave, and L carteri from E Africa, 
India and Japan, in which they ate convex or truncate 

The germination of the gemmnle and the early stages in the 
de\ elopment of the polyparium of L eapensis have been described 
by Miss Sollas (Ann Nat Hist (8) ii, p 264, 1908) 


37 Lophopodella carteri {Hyatt) (Plate III, figs. 4, 4a ) 

Lophopus sp , Carter, Ann Nat Hist (3) in, p 335, pi viii, 
figs 8-15 118591 

^ Lophopus sp , Mitchell, Q J Micr Sci London (3) ii, p 61 
(1862) 

Peetmatella ca}-ten,'H.ya.tt, Comm Essex Inst ii, p 203 (footnote) 
(1866) 

Pectinatella carteri, Meissner, Die Moosthiere Ost-A-fnkas, p 4 (in 
Mobius's Deutsch-Ost-Afnka, iv, 1898) 

Lophopodella cartel i, Rousselet, Joarn Quek Micr Club, (2) ix, 
p 47, pi 111 , figs 0, 7 (1904) 

Lophopus cat ten, Annandole, Rec Ind Mus ii, p. 171, fig 3 
(1908) 

Lophopodella cat ten, td , tbid r, p 56 (1010) 

Zoanum The zoanum as a rule has one horizontal axis longer 
than the other so that it assumes an oval form when the polypides 
are expanded , when they are retracted its outline is distinctly 
lobular Vieued from the side it is mound-shaped The poly- 
pides radiate, as a rule in several circles, from a common centre 
The ectocyst is much swollen, hyaline and colourless. 

Polyptde. The polypide has normally about 60 tentacles, the 
lelum at the base of which is iiariow and bv no means strongly 
festooned The stomach is yellow or greenish in colour. The 
extended part of the polypide measures when fully expanded 
rather less than 3 inm , and each limb of the lojihophore about 
the same 

Statoblast The statoblast is variable in shape and size but 
measures on an average about 0 85 x 0 66 mm The ends are 
truncate or subtruncate , the capsule is small as compared with 
the swim-ring and ns a lule circular or nearly so The processes 
at the two ends are variable in number , so also are their spinules, 
which are arranged in two parallel rows, one row on each side of 
the process, and aie neither lery numerous nor set close together , 
as a rule they curve round through the greatei part of a circle and 
are absent from the basal part of the process 
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A B 


Fig 46 — Lophopodella caricri (froin Igatpnn Lake) 

A = outline of a'zoarium with the polj'jiicles expaniicd, as seen from below 
through glass to which it was attached, B = outline of a zoanum with 
the polypides highly contracted, as seen Iroiii above, X4, C = statoblast, 
XT'! 


37 a Vai himalayana 

Lophopm Icnthnfehh, Annnudole («ec llidlev}] J As Soc Bengal, 
(n s ) 111 , 1<)07, p ‘J2, pi 11 , figs 1-4 (1907) 

Lipftopm hndcnfekh^M lamalauanus, id , Itet Ind Jfus i, p 147 , 
hgs 1, 2 (1907) 1 

Lophopus himalnyanus, id , ibid ii, p 172, lig 4 (1908). 

This vaiiety differs tiom the typical foiin iii having fewer 
tentacles and in the fact that the marginal piocesses of the stato- 
blast are abortive or absent 
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Pecttnatelki davenpm ti^ Oka from J apan is evidently a local 
race of L cat ten, from the typical form of winch it differs in 
having the marginal processes of the statoblast more numerous 
and better developed The abortive structure of these processes 
in var himdlayann points to an arrest of development, for they 
are the last part of the statoblast to be formed 

Types The statoblusts mounted in Canada balsam by Carter 
and now in the British Museum must be regarded as the types of 
the species named but not seen by Hyatt The t 3 'pes of the var. 
Jiimalayana are in the Indian Museum and those of the subspecies 
davenporti presumnbl} in the possession of Hr Oka in Tokyo 

GEOGiUPniCAii Histribdtion — The typical form occurs in 
Bombay, the W Himalayas and possibly Madras, and its stato- 
blasts have been found in E Africa , the var htmalayana has only 
been taken in the 'W Himalajns and the subspecies davenportr in 
Japan Indian localities are — Bombay Pbesidekcy, Igatpiiri 
Lake, W Ghats (alt ca 2,000 feet) , the Island of Bombay 
{ Cartel ) "W Himalayas, Bhim Tal, Kumaon (alt 4,500 feet) 

Biology — L cat terns found on the lower surface of stones 
and on the stems and Icai es of u ater-plants, usually in lakes or 
large ponds Although the zoana do not foiin compound colonies 
by secreting a common membrane or iniestment, they are 
markedly gregarious The most closely congregated and the 
largest zoaria I have seen u ere assembled amongst a gelatinous 
green alga of the genus Tohjpothnx t (Mjxophycere) that grows 
on the vertical stems of a plant at the edge of Igatpuri Lake , 
it IS notew orthj that in this case the alga seemed to take the place 
of the common investment of PecUnateUa hiirmamca, in which 
green cells are present m large numbers (p 237) The zoaria of 
L carten are able to change their position, and I found that if a 
number of them were placed in a bottle of water they slowly came 
together at one spot, thus apparently forming temporary compound 
colonies Before a mo> ement of the w hole zoarium commences 
its base becomes detached from its support at the anterior end 
(fig 32, p. 172), but the whole action is extremely slow and I 
haie not been able to discoier any facts that cast light on its 
exact method of production At Igat]}uri statoblasts are being 
produced in considerable numbers at the end of November, but 
many young zoana can be found in which none have as yet been 
formed 

The Ian a of a fly' of the genus Clmononms is often found 
inhabiting a tube below /uaria of L carten It is thus protected 
from its enemies but can protrude its head from beneath the 
zoarmm and seize the small animals on which it preys 


* Zool Anz XXXI, p 716 (1007), and Annot Zool Japon vi, p 117 (1907) 
t Prof "W West will shortly describe this algo, which represents a new 
species, in the Tourn Asiat Soc Bengal, under the name Tohfpothrtx lopho- 
Xiodcllophila — Api if I'm 
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Genus 4 PECTINATELLA, Lexdy 

CtisiateUa, Leidj, P Ac Philad p 265 (1852) 

Pectinatella, td , xbid , p 320 

Fecttnatel/a, Allman, Mon Fiesh-Water Poly7on, p 81 (1857) 

Pt'cfjMfl/e/Zfl, Hjntt, Pioc Essex Inst \,p 22*7, fig 20 (1867) 

Pecimatella, Kiaepelin, Deutsrli Susswnsseibnozoen, i, p 133 
(1887) 

Pecitnatel/ii, Oka, Jomn Coll Sci ToKjo, n,p 80(1891) 

Type, Pectmatella luar/ni^ea, Leidy 

This geiivis IS closeh allied to Lophopodella, fiom w Inch it is often 
difRcult to dishuguisli > onng specimens Adult zoaiia are, how- 
ever, always embedded togetheriii groups m a gelatinous investment 
which they are thought to secrete in common*, and the statoblasts 
are entirely suriounded by processes that bear curved spinules 
at then tips only The polypides have the same semi-reeiimbent 
position as those of Loplvopoddla but are larger than those of any 
species of Lopliopodella or Lophopvs yet know n The statoblasts 
are larger than those of any other Plumatellidm 

The type-species was originally found in X America but has 
since been taken in several localities in continental Europe 
Except this and the Indian form on!)* one species is knowm, 
namely P gelaUnosa from Japan P maqmjica has circular 
statoblasts wuth long marginal processes, while in P fjelattnosa 
the statoblasts aie subquadrate and in P hiixmamca almost 
circular, both Asiatic forms having very short marginal processes 
The compound colonies formed %y Pectinatella are often of great 
size Those of P gelatmosa are sometimes o\ er 2 metres in length, 
while those of P burmamca in the Sur Lake appeared to be only 
limited as regards their growth by the shallowness ot the water in 
w hich the reeds to w hich they w ere attached w ere grow’ing Some 
w'ere observed that w'ere oi er 2 feet long 

38 Pectinatella burmanica, Annandale (Plate III, tig 5 ) 

Pectinatella bw mamca, Annandale, Kec Ind Miis u, p 174, fig 5 
(1908) 

Pectinatella hnnnunica, \d ^ thid p 56 (1910) 

Pectinatella but mamca, td,S^o\ Zeyl mi, p 63, pi i, fig 3(1910) 

Zoanuni The zooria are circular or nearly so except when about 
to undergo division, in which case they are constricted in the 
miadle As a rule they measure nearly an inch (2 cm ) m 
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diameter The polypides have a definite arrangement in eadi 
zoarium, being divided into tour groups, each of which has a fan- 
like form In the first place they are separated into two main 
divisions in a line running throi^h the centre of the zoarium, and 
secondly each mam division is separated into two subordinate ones 
in a line running across the other at right angles The number 
of zoaria joined together in a smgle compound colony is very 
variable, sometimes theie are onlj' about half a dozen and some- 
times seieral luindieds The common investment in living colonies 
IS often as much as two inches thick and has a tianslucent dark 
greenish coloui due to the piesence in it of gieen cells 



B 
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Fig 47 — Pretmatella fnirinanita 

A= polypide -nitli the lophopliore expanded, Xl5, « = ccsopliagus , h = 
cardiac limb of stomach , c =st()mach , (1 = lectuin , c =nnn8 , i =ftmiculu8 
[The muscles are omitted and the external tubercles are only shown on part 
of the polypide The specimen is fi oiii the Sur Lake, Oiissa ] B = statoblast 
from Cejlon, X35 

Polyp'ide The polypide can he extruded foi a distance of at 
least 5 mm Its whole external suiface is coieied with minute 
tubercles Theie are about 90 tentacles, wdnch are long and 
slendei, the velum at then base being narrow' and almost stiaight 
The stomach is of considerable stoutness 

Statoblast Tlie slatoblasts are ot’large size, measuring from 1 to 
1 75 nnn in diameter In form they are almost ciicular, but one 
side IS always slightly flattened The maiginal processes are very 
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short and bear a single pair o£ hooks at the tip The capsule is 
circular and small as compared with the free part o£ the swiin- 
nng. 

Tips in the Indian Museum 

P hiirmamea is evidently a near relation of P gelattnosa, Oka, 
£iom Japan, difieiing from that species in the shape of the stato- 
hlasts and in having much longer tentacles The arrangement 
of the polypides in the zoarium and the general structure of the 
statoblnsts are very similar in the tw o species 

Q-eogbaphioal Disteibutioit. — P bttnnamca was oiiginallv 
described from a swamp at Kawkareik in the Amherst district ol 
Tenasserim but has also been found in the Sur Lake near Pun in 
Onssa Dr A. Willey obtained specimens from a pool by the 
roadside between Maradankadewela and Galajiitagala, at the foot 
of Bitigala, N Central Province, Ceylon 

Biology. — ^The first specimen obtained was astatoblast fixed to 
a tube of the oligocbsete worm Auloj/hortis tonkinoists taken at 
Kawkareik in March. At the same time young zoaria, which did 
not yet possess a common investment, were lound on a leaf 
growing on a twig which drooped into the water Large com- 
pound colonies were taken m Orissa m October They completelv 
encased the stems of leeds, thus forming hollow cylinders, but 
slipped fiom their supports when the reeds were pulled out of the 
water In life they resembled gelatinous algas rather than animals 
and exhibited a striking similanty to masses of zoaria of Lophopo- 
della carten surrounded by such algse Some of the colonies were 
evidently dying and contained few polypides in a hving condition, 
but many statoblasts , others were in a flourishing condition and 
were producing larvae and statoblasts simultaneously. 

A piece of a colony full of larvae was placed before midday in 
an aquarium, which was kept in a shady verandah Large numbers 
of larvae were set free almost immediately They measured about 
3 mm in length and were distmctly pear-shaped , each contained 
a pair of polypides, which occupied a comparatively small part of 
the interior the w hole of the broader half being hollow The 
larvse sw’am slowly, broad end-first, by means of the cilia with 
which their surface was covered, occasionally gyrating on their long 
axis and always adopting an erratic course Towards evening 
they show'ed signs of settling down, frequently touching the glass 
of the aquarium with their broad ends and sometimes remaining 
still in tins position for some minutes Many attempts w'ere, 
how ever, made before fixation was completed, and this did not 
occur until after nightfall. By next morning every larva w'as 
fixed to the glass and had eveited its two poly-^pides ITnfoi- 
tunately I was not able to trace the development further, but 
young compound colonies w'ere found in which the secretion of 
the common investment had yust commenced The roana in these 
colonies measured about 1 cm in diameter and already contained 
many polypides each 
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Oka has desenbed the development from the statoblast of the 
allied Japanese species He found that each statoblast produced 
in the first instance a single polypide, and that the statoblasts, 
which were produced in autumn, lay dormant tliroiigh the winter 
and germinated in spring As the Sur Lake begins to undergo 
desiccation as soon as the “ rains ” cease, the statoblasts m it 
probably do not germinate until the break of the next“iain8” 
about the middle of June. I have had dried statoblasts in my 
possession for over two years Their cellular contents appear 
to be in good condition, although the cells show no signs of 
development , but they have not germinated in my aquarium, m 
which some of them have now been kept for moie than sii^ 
months 

The green cells of the common investment are peculiar bodies 
that deserve further study than it has yet been possible to dei ote 
TO them. Each cell is of ovoid form, varying somewhat in size 
but ns a rule measuring about 0 03 x 0 008 mm. There can be 
no doubt that these bodies represent a stage in the Iife-history of 
an alga* Diatoms, bacilli and other minute plants are often 
present in the membrane as well ns the characteristic green cells, 
but do not form a constant feature of it 


Frofeeaor W West identifies this algse as Dactyloccopsis •pectvmtellophila, 
new species It will be described, before the publication of this book, in the 
Journ As Soc Bengal (1911) Prof West has found, associated more or less 
fortuitously with P burmantca, another alga, namely Microcystis onsstca, also a 
new species — 4prtl 1911 
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Hints on the PnEPAiiAnoN of Specimens. 

To preserve Spongilkdce — Spongtlhdsa must be preserved dry 
or in very strong alcohol. Formalin should not be used. 

To clean siliceous sponge spicules — Place small fragments of the 
dried sponge (if alcohol is present, the reaction is apt to be 
violent) in a test tube, cover them with strong nitric acid and boi^ 
over the flame of a Bunsen burner or small spirit lamp until the 
solid particles disappear. Add a large <iuantity of water to the 
acid and filter through pure cellulose filter-paper, agitating the 
liquid repeatedly Pass clean water in cousideiable quantities 
through the filter-paper and dry the latter carefully , place it in a 
spirally coiled wire and ignite with a match, holding the wire in 
such a way that the spicules released by the burning of the paper 
fall into a suitable receptacle They may then be picked up with 
a camel’s-hair brush and mounted in Canada balsam 

To examine the skeleton of a Spangillvl. — Cut thin hand-sectionB 
\Mth a sharp scalpel, dehydrate if necessary, and mount in Canada 
balsam 

To prepare gemmules for examination — Place the gemmules 
dry in a watch-glass with a few drops of strong nitnc acid. When 
gas 18 given off freely add water in considerable quantities. 
Bemove the gemmules with a camel’s-hair brush to clean water, 
then to 50®/o, 70°/<„ SO^/o and absolute alcohol in succession, 
leaving them for an hour in each strength of spirit. Clear with 
oil of cloves and mount in Canada balsam. 

To asceitainthe presence of huhhle-cells in the parenchyma of a 
Spongilhd — Tease up a small piece of the sponge with a pair of 
needles, mount under a thin cover-slip m strong spirit, and 
examine under a high power of the microscope 

To pi eserve Hydia in an expanded condition — Place the polyp m 
a watch-glass of clean water and wait until its tentacles are 
expanded Heat a few drops of commercial formaldehyde and 
squirt the liquid while still hot at the ffydia, which will be killed 
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mstantaneouBly Bemope it to a solution of formaldehyde and 
spirit of the folloning formula — 

Commercial formaldehyde 1 part 

Absolute alcohol > 3 parts. 

Distilled water 7 parts 

Then pass the Hydia thiough 50% and 70% alcohol and keep 
in 90% 

To examine the capsules of the nettle-cells , — Place a living Hydia 
in a small drop of water on a shde and press a thin cover-slip 
down upon it. 

To preserve freshwater polyzoa tn an expanded condition — Place 
the polyzoa in a glass tube full of clean water and allow them 
to expand their tentacles. Drop on them gradually when they are 
fully expanded a 2% aqueous solution of cocaine, two or three 
drops at a time, untd movement ceases in the tentacles Then 
pour commercial formaldehyde into the tube in considerable 
quantities Allow the whole to stand for half an hour. If it is 
proposed to stain the specimens for anatomical investigation, they 
should then be removed through 50% and 70% to 90% alcohol. 
If, on the other hand, it is desired to keep them m a hfe>hke 
condition they may be kept permanently in a solution of one part 
of commercial formaldehyde in four parts of water. Care must be 
taken that the process of paralyzing the polypides is not unduly 
prolonged, and it is always as well to preserve duplicate specimens 
in spirit or formalin y\itb the lophophore retracted. 

To prepare statohlasts for examination — Place the statoblosts for 
a few minutes in strong nitnc acid. Then remove the acid with 
water, pass through alcohol, clear with oil of cloves, and mount in 
a small quantity of Canada balsam under a cover-slip, taking care 
that the statohlasts he parallel to the latter 
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The following addenda are due mainly to an expedition to the 
lakes of Kumaon in the W Himalayas undertaken by Mr B W 
Hemp in May, 1911 


PART I. 

Genus SPONGILLA. 

Subgenus EUSPONGILLA (p 69) 

1 a SpongiUa lacustria, subsp reticulata (p 71) 

Specimens were taken in the lake Malwa Tal (alt 3600 feet) in 
Humaon, while others have recently been obtained from the 
Hahchedu irrigation-tank in the Fagnor talug of the Nellore 
district, Madras (6? if. Tippet) 

4. SpongiUa cmerea (p 79) 

Specimens were taken in Naukuchm Tal (alt 4200 feet) in 
Kumaon They have a pale yellow colour when dry This sponge 
has not hitherto been found outside the Bombay Presidency 

Subgenus EUirAPIUS (p 86). 

8 SpongiUa carten (p 87) 

Specimens were taken in Bhvm Tal (alt 4450 feet) and Sat 
Tal (alt 4500 feet). Some of them approach the variety cava in 
structure 


Subgenus STBATOSPOHGILLA (p 100) 

12 SpongiUa bombayensis (p 102) 

Add a new variety — 

13 a. Var pnenmatica, nov 

This variety differs from the typical form in the followine 
characters — ° 

(i ) The spouge forms a flat laver of a pale brownish colour 
as a rule with short and very delicate vertical branches 
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lu one specimen it takes the form of an elegant cup 
attached, only at the base, to a slender tivig 

(ii ) The gemmules are covered, outside the spicules, by a 
thick pneumatic coat of irregular formation and with 
comparatively large air-spaces. 

(ill.) The gemmule-spicules are regularly sausage-shaped. 

Types in the Indian Museum 

Habitat Haukuchia Tal (alt. 4200 feet), Humaon, W Hima- 
layas (S. W Km.p) 


Genus EPHTDATIA (p 108) 

After Ephydatia meyent, p 108, add • — 

Ephydatia finviatihs, auet 

P Ephydatia Auviatilts, Lamouroux, Enci’clop Method, ii, p S27 
(1824) 

Sponqilla JtuviatthSf Bowerbank (jaai Urn), Proc Zool Soc London, 
1863, p 446, pi xxxvm, fig 1 

Ephydatia fiumaiilxa, J E Gray {pai tim), Proc Zool Soc. London, 
1867j p 660 

Meytmajlitmatilia, Carter {pai tm), Ann Nat Hist (6) vii, p 92, 
pi VI, fig 11 a, b (1881) 

Ephydatia Jluviatihs, Veidovskv, Abb k Bobm Gesellscbaft Wiss 
All, p 24, pi 1 , figs 1, 2, 7, 10, 14, 19 (1883) 

Ephydatia Jluviatilis, id fV Ac Pbilad 1887, p 178 
Meyeniajluviatths var gt acilia, Potts, ibid , p 224 
Meyema robuata, id , ibid , p 226, pi. ix, fig 6. 

Ephydatia JluvicUilia, Weltner, Arch Naturg Berlin, 1895 (i) 

p 122 

Ephydatia robuata, Annandsle, Journ As Soc Bengal, 1907, p 24, 
fig 7 

Epliydatia Jhiviatiha, Weltner, m Brauer’s Susswasserfauna Deutsch- 
lands XIX, Susswasserscbwamnie, p 185, figs 316,317(1909) 
Ephydatia Jlimattlta, Annandale, PUS. Mus xxxviii, p 649 
(1910) 

[Many more references to this common species might be cited, but those 
given above will be sufficient ] 

This species only differs from E meyem in the following charac- 
ters — 

(i ) there are no bubble-cells in the parenchyma , 

(ii.) there is less spongin in the skeleton, which is less compact , 

(ill ) the gemmule-spicules are longer, the shafts- being as a rule 
longer than the diameter of tlie rotulse , 
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(it.) the gemmules are armed with a single row o£ regularly 
arranged spicules embedded in pneumatic tissue with 
minute air-spaces 

The sponge is a > unable one and several “ varieties ” have been 
described from different parts ot the world My Indian speci- 
mens come nearest to the form descnbed by Potts as Meyema 
rohrtsta, but have rather more slender skeleton-spicules and more 
elongate gemmule-spicules. The latter also appear to be less 
frequently ** monstrous ” 

Type ? 

Geoshadhioad DisTEinuTioir — E flumatihs is widely distri- 
buted m Europe and occurs in N America,* S Afnca (var 
copeiisis, Kirkpatnck), Australia, and Japan Specimens were 
obtained by Mr. Kemp from several lakes in Kumaon, namely 
Naukuchia Tal (alt. 4200 feet), Bhim Tal (4450 feet), Sat Tal 
(4500 feet), and Kami Tal (6300 feet) The gemmules from Bhim 
Tal referred by me to E rohuaia (Potts) also belong to this species. 

Biology. The external form of the sponge is due in great part 
to its environment Specimens on small stones from the bottom 
of the Kumaon Lakes consist of thin disk-like films, often not 
more than a few centimetres in diameter and a few millimetres 
thick • others, growing on thin twigs, are elevated and compressed, 
resembling a cockscomb in appearance, while others again form 
nodules and masses of irregular form among the branches of 
dehoato ivater-weeds. Some of these last are penetrated by 
zoana of Fredertcella tndtea. 

Weltuer has published some very interesting observations on 
the seasonal variation of minute structure in European repre- 
sentatives of the species (Arch. Katurg. Berlin, Izxm (i), p 273 
1907) and has discussed the formation of the abnormal spicules 
that sometimes occur (ihtd. kvii (Special Number), p. 191, pis vi, 
vu, figs. 27-69, 1901). ' P > 


Genus GO&VOSPONGILLA (p. 122). 

After Gorvo^ongtlla hurmamca, p. 123, add a new species 


Corvospongilla caunten, nov 

Sjgonge forming thin films of considerable area not more than 
3 or 4 mm thick, of a bright green colour, moderately haid but 
triame The surface smooth , oscula inconspicuous, suriounded 
by shallow and ill-defined radiating furrows , a very stout basal 
membrane present. 
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Skeleton reficulate bat almost devoid of spongin, the reticula- 
tions close but formed mainly by smgle spicules , skeleton-fibre's 
barely distinguishable A close layer of spicules lying parallel to 
the basal membrane 

Sj)iciiles Skeleton-spicules variable m size and shape, almost 
straight, as a rule smooth, moderately stout, blunt or abruptly 
pointed , sometimes roughened or spiny at the tips, often sharply 
pointed Plesh-spicules minute, few m number with smooth, 
slender shafts uhich are variable in length, never very strongly 



Fig 48 — Corvospongdla camiten (fjpe, from Lucknow) 

A = Gemmule, B = geiumule-spicules , C = fiesh-spicutea , 

L = Skeleton-spicules 

ouived , the terminal spines lelatively short, not strongly recurved 
Gemraule-spicules ainphistrongylous or amphiozus, irregularly 
^ spiny, slender, of variable length 

GemmuUs free in the substance of the sponge, spherical or 
somewhat depressed, very variable in size but never large, having 
a thick external pneumatic coat in which the air-spaces are 
extremely small and, inside this coat, a single rather sparse layer 
ot spicules lying parallel to the gemmule A single depressed 
aperture present. 
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Type m the Indian Museum. 

Habitat Hazratgnn], Lucknow , on piers of bridge in running 
water (•/ Cauntei , 29-3U i\ 11) 

The structure of the gemmules of this species difFeis con- 
siderably from that in any othei known species of tlie genus, in 
which these stiuctures are usually adhferent and devoid of a true 
pneumatic coat In some of the gemmules before me tins coat 
measures in thickness about i of the total diameter of the gemmule 
G uiunteii is the first species of Corvospongilla to be found in 
the Indo-Gangetic plain 


PART II. / 

Genus HYDRA (p. 147) 

25 Hydra oligactis (p 158) 

Mr Kemp found this species common in Bhim Tal in May 
His specimens, which were of a reddish-brown colour in life, 
appear to have been of more vigorous constitution than those 
taken by Ma]or Stephenson in Lahore Some of them had toui 
buds but none were sexually mature 


PART in. 

Genus YHEDEBICELLA (p. 208) 

28 Fredencella mdica (p 210) 

This species is common in some of the Kumaon lakes, in which 
it grows, at any rate at the beginnmg of summer, much more 
luxuriantly than it does in the lakes of the Malabar Zone in 
autumn, forming dense bushy masses on the undei surface of 
stones, on sticks, »fcc The vertical branches often consist of 
many zocecia Mr Kemp took specimens lu Malua Tal, Sath 
Tal, and Haim Tal (alt 3000-6300 feet) 

Genus PLDMATELLA (p 212) 

30 Plumatella emarginata (p J20) 

Mr Kemp took bushy masses of this species in Malwa Tal and 
Bhim Tal 

32 Plumatella diffusa (]) 223) 

This species is common in Malwa Tal and Bhim Tal in Alai 
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33 Fluinatella allmani (p. 224) 

Ml Kemp only found tbis species in Malwa Tal, in which (at 
any rate in May) it appears to be less abundant than it is in 
Bbim Tal in autumn Mr Kemp’s specimens belong to the form 
called P elegans by Allman 

34 Flnmatella tanganyikse (p 225) 

Specimens taken by Mr Kemp, somewhat sparingly, in Bhim 
Tal and Sath Tal in May exhibit a somewhat greater tendency 
towards uprightness of the zooecia than those I found in autumn 
in Igatpuri lake The ectocyst is, in the former specimens, of a 
deep but bright reddish-brown. The zoaria are attached to twigs 
and small stones 


Genus STOLELLA (p 229) , 

After Stolella tndica, p 229, add a new species — 

Stolella himalayana, nov 

This species may be distinguished from S zndtca by (i) its 
entirely recumbent zooecia, and (ii) the lateral branches ot its 
zoariuni 

Zoartum entirely recumbent, consisting of zooecia joined together, 
often in groups of three, by slender, transparent, tubular pro- 
cesses. These processes are often of great relative length ; they 



Fig 49 —Stolella himalayana (Ijpcs, from the Kiiniaon lakes) 

A. The greater part of a young roariiiiii B Part of a 
much older zoariuin 

are formed by a modification of the posterior or proximal part of 
the zooecia, from which they are not separated by a partition, and 
they increase m length up to a certain point more rapidly than 
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the zocecia proper A zocecium often gives rise first to an 
anterior danghter-zooeoium, the proximal part of l^hich becomes 
elongate and attenuated in due course, and then to a pair of 
lateral daugbter-zocBcia situated one on either side As a result 
of this method of budding a zoanum with a close superficial re- 
semblance to that of Paludtcella is at first produced, but as the 
colony increases in age and complexity this resemblance largely 
disappears, for the zocecia and their basal tubules grow over one 
another and often become strangely contorted (fig 49) 

Zooecia elongate and slender, flattened on the ventral, strongly 
convex on the dorsal surface , rather deep in proportion to their 
breadth , the ectocyst colourless, not very transparent except on 
the stolon-like tubular part, dorsal keel and furrow as a rule 
absent , orifice unusually inconspicuous, situated on a tubercle on 
the dorsal surface. 

Folypide stout and short ; the tip of the fundus of the stomach 
capable of very complete constriction , the retractor muscles 
unusually short and stout 

StatoVlasts Only free statoblosts have been observed They 
resemble those of S. tndica, bat are perhaps a little longer and 
more elongate. 

Trrns in the Indian Museum. 

The discovery of this species makes it necessary to modify 
the diagnosis of the genus, the essential character of which, as 
distinguishing it from Plumatella, is the difi:erentiation of the 
proximal part of some or all of the zooecia to form stolon-Iike 
tubules From ISiephanella, Oka, it is distinguished by the absence 
of a gelatinous covering, and by the fact that all the zooecia are 
attached, at least at the base, to some extraneous object 

Habitat. Malwa Tal, Kumaon (alt 3600 feet), AV Himalayas 
(Kemja, May 1911) 

Bioloot Mr. Kemp took three specimens, all attached to the 
lower surface of stones They contained few statoblasts and 
were evidently in a condition of vigorous growth Between the 
lateral branches new polyparia were devoloping in several in- 
stances from free statoblasts, each of which appeared to contain 
two polypides. 
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AU names printed in italics are ^nonj lus 

TThen more than one reference is giren, tlie pn^ on irliich the description 
occurs IS indicated by thtcicened numernTs 


alba(£u8ponff|l]a) (Spon- 
gilla), 8, 9 

alba (Spongilla) 4, 22, 
63,76 

alba var bengalensis 
(Spongilla), 4, 22, 63, 
77 

alba var cerebellat.i 
(Spongilla), 22, 63, 76 
alba var manna (Spon- 
gtlla), T7 
Alcymtella, 212 
Alcyonellea, 183 
allmnni (Plumatella) 7, 
8,9,23,188,224.246 
allmam var diffitsa {Phi- 
matella), 223 
allmam var dumartien 
{Plumatella'), 222 
aitemtafa (Hydra), 148, 
158 

auranUaca (Hydra), 148 
aurea (Pectispongilla), 9, 
22, 63, 106 

aurea var subapinosa 
(Pectispongilla), 63, 
107 

benedetn (Aleytmella), 

220 

bengalensis (Boirer- 
bankia), 189 

bengalensis (Membrnni- 
pora), 23 

bengalensis (Spongilla), 
77 

bengalensis (Victorella), 
4, 8. 9, 23, 187, 195 
blembingin (Epbjdatia), 

ti4 

bogorensts (Ephjdatia), 
54 


bambayensis (Pluaiatclla), 
225 

bombajensis (Spongilla), 
22. 63, 100 102, 241 
bomba] easts (Stratospon- 
gilla) (Spongilla), 8, 9 
Boiverbnnkia, 187, 189 
hrunnea (Hydta), 148 
burmanica .(Oorvospou- 
gilla) 8 22, 64, 122. 
burmanica (Pectinatclla), 
8, 10,23. 188,235 

caleuttana (Spongilla), 
96 

cambodywists (Abio* 
dotita), 202 
Carterella, 108 
carter! (Eonapius) (Spon- 
gilla). 7, 8, 9, 10 
carien (Eunap us), 87 
carten (Iriipbopodella), 7, 
8, 23, 188, 232, 233 
carten (Lophoptis), 232 
cariert(Pecttna(ella), 231, 
232 

carter! (Spongilla), 4, 22, 
63, 86, 87, 241. 
carter! var cava (Spon- 
giUa), 22, 63 
carten tar bimalajann 
(Iiophopodella), 23 
188 

carten vat lobosa (Spon- 
gilla), 22, 63 
carter! var mollis (Spon- 
gilla), 22, 63 
caiidata (Bon ei bank la), 
189 

caudatn t>tb<p bengnlen- 
sis (Bovrerbankia), 23, 
139 


caunteri (Corvospon- 
gilln), 243 
cava (Spongilla), 88 
cerebellata(Spongilla),7(> 
cerlonensis (Irene), 22, 
140 

Cbeilostomata, 184 
Chlorelluv 50 
cinerea (EuspongiUn) 
(Spongilla), 9 
cinerea (Spongilla), 22, 
63, 72, 79, 241 
dementis (Stratospon> 
gilla) (Spongilla), 53 
coggini (Slratospongilla) 
(Spongilla), 53 
colonialiB (Iioxosoma- 
toides), 23 

contecla (Spongtlla), 95 
corallmdcs (Plumatella), 
217 

Corrospongilla, 64, 122, 
243 

crassior (Sponmlla), 98 
crassiBsima (Eunapius) 
(Spongilla), 9 
crassissima (Spongilla) 
4. 22, 63, 98 
ciassissima var crassior 
(Spongilla), 23, 63 
crafcrifarmts (Meyenta), 
83 

crateriformis (Ephvdaita) 
83,84 

cratenforinis (Euspon- 
gilla) (Spongilla), 8, 9 
cratenformis (Meyema) 
83 

rrateriformis (Spongilla), 
22. 63, 83. 

C> I'datellu, 235 
Gri'statellmo, 206 
S 
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Otenostomata, 184, 185, 
187, 189. 
p^elostomata, 184 


de^iens (Spongilla), 54, 
DC, 97* 

diffusa (FlumateUa), 7, 
8, 9, 23, 188, 223, 
245 

dwtem {Hydra), 158 
Dostlia, 110. 


Bihindla, 199 
eUgans (PlumateUa), 224 
Eleutheroblastea, 146, 
147 

emargmata (FlumateUa), 
4. 8, 9, 10, 23, 188, 
218, 220, 245 
twargmata Tar javantea 
{FlumaUlU), ^1. 
Entoprocta, 1£3 
Ephjdatia, 64, 108, 242 
ertnaeeus (Spongdla), 
114 

Eunapiiis, 63, 86, 241 
E^iongiila, 63, 67, 69, 


Olameutata (Syncoryne), 
22, 140 

fluTiatibs (Ephydatia), 

109.242 

fluvtattlis {Afeyeata), 
242 

fluTiatiliB (Sponsilla), 

108.242 ^ ^ ^ ‘ 

Jlttvtattla Tar gracihs 

(Meyenta), 242 
fortis t£p1i) datia), 52, 53 
fragilis (SpongilL-%), 99, 
96 

framlis $td>sp calcuttana 
(Eunapius) (Spon giUa), 
9 

fragilis subsp calcuttana 
(SpoDgilla), 22, 63 
fragilis subsp decipiens 
(Spongilla), 22, 63 
FredenceUa, 1^, 208, 
245 

FnaDERtCEPUDA, 188, 
208 

fnabilts {Sponytlla), 87. 
fruticosa (Fliimatella), 4, 
7, 8, 9, 23, 188, 217, 
218 

ftt^ Ht/dra), 158, 159 
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Gtecarcinucus, 10 
gemma (Eunapius) 
(Spongilla), 8 
gemma (Spongilla), 22, 
63,97. 

glamcrata {Spongilla), 
95 

grtsea {Hydra), 148, 149 
Gymnolmmata 184, 187 


Halichondrina, 65 
hemephydatia (Euspon- 
gilla) (Spongdla), 8 
hemephydatia (Spon- 
gilla), 22, 63, 82 
hexaetindla {Hydra), 
148 

himalayana (Lophopo- 
della), 233 

himalayana (Stolella), 
246 

hinudayanus {Lophopua), 
233 

Hislopia, 187. 199 
Hislopidees, 199 
Histornn^, 187, 199, 
Homodimtide, 191 
Hyahnella, 212 
:^dra, 146, 147,245 
Hydraidm, 147 
Htorid£, 146, 147 
hydriforme (Foly- 
podium), 142 
Hydron<a, 146 


tndiea {^hydaita), 83 
mdica (FredenceUa), 9, 
23, 188, 209, 245 
indica (SpongilU), 22, 63, 

100 

mdica (Stolella), 4, 9, 23, 
188, 229. 

mdica (Stratospongilla), 
(Spongilla), 9. 

jaranica (FlumateUa), 4, 
8, 9, 23, 188, 221, 


kawaii (Lminocodium), 
141. 

lacroixii(Membraiiipora), 

23 

lactisins (Cordylopliora), 
141 

laeusiris {Enspotimlla), 

69 


lacustns (Hislopia), 4, 8, 
9, 23, 187, 199, 202, 
204 

IncustriB (Spongilla), 63, 
67, 69 

lacustns subsp monili- 
foriiiiB (Hislopia), 9, 23, 
187 

lacustns subsp reticulata 
(Spongilla), 4 8, 9, 22, 
63, 71, 241. 

Ittcttstris Tar bcngalensis 
{Spongilla), 77 
lapidos^Corrospongilla), 
9, 22, 64, 124 
laptdosa {Spongilla), 

124 

latoucbinna (Trocho- 
npongilla), 4, 8, 9, 22, 
64, 115 

leidyt {Uvebospoiigtlla), 
115 

lendeiifeldt {Lophopus), 
23S 

lendeiifeldt Tar htma- 
lai/amts {Lophopus), 
233 

lobosa (Spongilla), 89 
IioPtioptHiG, 188, 211, 
23L 

Lopbopodella, 8, 188, 

Lophopus, 8, 232 
lordn {Spongilla), 95 
loncato (Spongilla), 122 
loneata Tar ourmantca, 
{Spongilla) 122 
luctfuga {Plumatella), 
21X, 220, 224 


magniilca (Fectinatella), 
235 

meyeni (Ephydatia), 7,9, 
17, 22, 04, 108. 
meyent {SpongillcC), 108 
Meyenia, 108, 113 
microsclerifera (Euspon- 
gilla) (SpongiUa), 53 
mollis (Spongilla), 88 
moniliformis (Hislopia), 
204 

monacta {Hydra), 158 
morgtana {apongiUd), 95 
miillei i {Lphi/daiia), 109, 
243 

mulleri subsp meyent 
{Fphydaita), 109 


Horodonia 199 



ALPHABSnCAXi IVSBX 


251 


oligactiB (Hydra), 7, 22, 
146, 158, 159, 245. 
onentalts (Jlyd/rd), 148, 
149 

ottavmutt (Sponfftlla), 
95 


pallens {Hydra), 148. 
Paludicdla, 187, 192 
Faludicellid^b, 187, 

191 

Faludioellid^es, 191. 
Faludicellidea, 19 1 
Falndicelhna, 186, 187, 
190 

paulula (SpongiUa), 120. 
pavtda {Victorella), 194, 
195 

Footinatella, 188, 235 
pectinatelloplula (Dacty- 
loccopsiB), 238 
Fectiepongdla, 63, 106. 
pennsylvanica (Trocho- 
spongilla), 9, 22, 64, 
118 

pennsi/loantca (Tubella), 
118 

pentaetinella {Hydra), 
149 



pbillottiana (Trocho 
apongilla), 4, 8, 9, 22, 
64. 117. 


Fhylactolsemata, 185, 
188,206 

Flumatella, 188, 208, 
212, 245 

Fi.uuATar,uDiE, 188, 211, 
Flumatellina, 188, 206. 
Pl.UUATXLI.TK£, 1^, 21 1, 
212 . 

plamosa (Dosilia), 8, 9, 
22, 64, 111. 

vtamosa {Ephydaita), 
111 

jinmosa {Meyenta), 111 
ylumota (SponytUa), 111 
pneumatica (^ratorooii* 
EiUa) (Sponnlla), 241 
** (%«»«), 148, 


Folyzoa, 183 
prtncejni (JPltttnatella), 
220 

pnncqas var emargtnata 
{Plumatdl<£), 2^ 
pnnetps rar frtUteosa 
{Plamatella), 217 
proliferena (EospongiUa) 
(Smngilla), 8, 9, 10 
proluerens (SpongiUa), 4, 
8. 22, 63, 72. 
Froterospon^a, 27 
ptinctata UlyaltntlUC), 
228 

punctata (FluinateUa), 9, 
188, 227 


repeat {Plumatella), 217, 
223 

reticulata (Spongilla), 71 
rhaltca {Hydra), 158 
robutta {Ephydaita), 109, 
242. 

robutta {Meyeiua), 242 
roeseltt {HydrtC), 158 
tyden (Microhydra), 141. 


aohilleriana (Sagartm), 2, 
22, 140 

schillenana hiibsp eziil 
(Sagartia), 22 
sdimca {Sm^iUcC), 95 
sinentu {iTorodotna), 202 
sinenaiB (StratospongiUa) 
(SpongiUa), 53 
soctaltt {Hydra), 158 
soTrerbii (Limnoco- 
dium), 141 

SpongiUa, 63, 67, 86, 
241 

Spongillada:, 63 
Sfoxgilliox, 65 
Stolella, 188, 229, 246. 
Stolonifera, 185 
Stratospongilla, 63, 100, 
241 

stncta {Plunuxtdla), 217 
BubeninoBa (PectiBpon- 
giUa), 107 

Bumatrana (StratoBpon- 
gilla) (SpongiUa), 53 , 


tanganyibse (Limno- 
cnida), 142 

tanganyikiB (Flumatella), 
9, 23, 188, 225, 246 
Trachospongilla, 64, 113. 
Trachyspvnqdla, 108 
travanconca (Euspon- 
gilla) (SpongiUa), 9 
travanconca (SpongiUa), 
22. 63. 81 

iremhleyz {Hydra), 148 
Tubella, 64, 113, 120. 


ultima (SpongiUa), 22, 
63, 105. 

ultima (Stratospongilla) 
(SpongiUa), 9 


VEBlLULARinA., 189 
Vesicular ina, 186, 187, 
189. 

veatcttiaris {Hyaltaella), 
228 

vesicitlant, IPluttuUeUa), 
227,228 

vesparioidea (Tubella), 8, 
22, 64, 120 

vespai mm (Tubella), 54 
vestita (Bimeria), 22, 
139 

Victorelln, 189, 194 
Victorellida, 191 
VictoreUides, 191 
viridiB (Hydra), 147 
oitrca {Hyalinella), 228 
vifrea {PtttJ?iatelta}, 2Zt, 
228 

vulgaiiB (Hydra), 4, 8, 
9, 10, 22, 130, 140 
348. 149, 158 


whiteleggei (Coidylo- 
pbora), 141 


yunnanensis (Euspon- 
gilla) (SpongiUa j, 53 





PLATE I. 

SsEOiHEKS OF SpongtUa fbesebtbd in’ sfibii. 

Pigs. 1-3. S {EuspmgiXla) alha var. hengalensis (nat. size) fron; 

ponds of brackish water at Port Canning in the delta of 
the Gtanges. Pig 1 represents the type-specimen of the 
variety, and was taken in the winter of 1906-6. Pigs. 2 
and 3 represent specimens taken in the same ponds in 
the winters of 1907 and 1908 respectively. 

Pig, 4. SpongtUa sp (? abnormal form of 8 (JSunapius) carten)) 
from an aquanum in Calcutta ( x 1 0). 








PLATE II. 


Photoquaphs op dkied specimens op Sjpongilla, Tubelh, 

AND Oorvospongtlla 

Eig 1. Part of a large specimen of S. (Atoiajjiws) carien from 
Calcatta, to show the conspicuous rounded oscula 
(reduced^. 

Pig. 2. Gemmules of jSI (Sti atospongiUd) homhayensis on a stone 
from the edge of Igatpuri Lake, Bombay Presidency 
(nat. size). 

Pig. 3 Part of one of the type-specimens of S (Siratosj[)ongiUa) 
ultima from Cape Comoiin, Travancore, to show the 
star-shaped oscula (slightly enlarged). 

Pig. 4. Part of the type specimen of T vesjganoides (external 
membrane destroyed), to show the reticulate skeleton 
and the numerous gemmules (nat. size) 

Pig. 5. Part of a schizotype of C. hamamc'- to show the elevated 
oscula (uat size) 














PLATE m. 


Phoxoqjiaphs ax' spECiMiSNS OF Flumatelltt, Lophopodella, 

AND FeetvmteUa, 

Fig 1 Specimen in spirit of P fruttcosa (typical form) on the 
leaf of a bulrush from a pond m the Calcutta Zoological 
Gardens (nat. size). 

Fig 2 A small zoarium of the henedem phase of P emargtnaia 
fiom Eatigoon (nat size) Pai't of the mass has been 
removed at one end to show the structure. The speci- 
men was preserved in spint. 

Fig 3 Part of a large zoaiium ot P diffusa on a log of wood 
from Gangtok, Sikhim (nat si/e) An enlarged figure 
of another part of the same specimen is given in fig 2, 
PI. IV. The specimen was preserved in spirit 

Figs 4, 4 a Specimens of L caiteri from Igatpuri Lake, Bombay, 
preserved in formalin Fig 4 represents a mass of 
polypana surrounded by a green gelatinous alga on the 
stem of a water-plant , fig. 4 a an isolated polyparium 
with the polypides liiliy expanded from the under surface 
of a stone in the same lake Both figures are of natural 
size. 

Fig. 5. Part of a compound colony of P. hwrmantca on the stem 
of a reed from the Sur Lake, Orissa (nat. size, preserved 
in formahn). 









PLATE IV. 


Specimens or Plumatella, 

Eg. 1 Vertical branch of a pol 3 parium of P. emat ginata from 
Calcutta, to show method of branching (x 8 ). The 
specimen was preserved m formalin, stained with 
haiinaluin, and after deh 3 dration and clearing, mounted 
in Canada balsam. 

Eig la Pait of a 3 'oung, hoiirontal roan urn of P. emarginata 
from Itangoon ( X 4, presei ved in spirit). 

Pig 2 Part of a roaiium of P dtjftisa fiom Gangtok, Sikhiiii 
( X 4) See PI. Ill, fig. 3. 

Pigs 3, 3 a Specimens in spirit of P allnmm from Bhiin Tal 
(lukeX W Himala 3 'as Pig 3 repiesents a mature 
polyparmm , fig 3 a a 3 rouiig polyparium to which the 
valves of the statoblast ( X ) ivhence it had arisen are 
still attached 

Fig. 4 Pai t of a zoariuin of the eoraVoides phase of P. n uUcosa 
(from Calcutta) preserved in spint as seen on the 
surface of the sponge in ivhicli it is embedded ( X 3) 

Pig. 5. Part of the margin of a living polyparmm of P punctata 
from Calcutta (x 8 ) ivith the polypides fully expanded. 



Plate IV 



A CChowdhaiy.dd 


PLUMATELLA 




PLATE V. 


SfECiMEirB OF Plumatella^ SioleUa, aud Peetinatella. 

Eig 1 . Fart o£ a zoarium o£ the corallotdes phase o£ P. fruhcosa 
( X 10) from Calcutta The specimen, which was pre- 
served in spirit, had been removed from a sponge o£ 
Spongilla earten. 

Fig. 2 Terminal branch of a polypanum of P punctata from 
Calcutta (x 30) The specimen was preserved in 
formalin, stained uith hiematoxylin, and finally mounted 
in Canada balsam. 

Fig. 3. Part of an adult polyparium of S vndtca from the United 
Proi inces ( x 30) The specimen was preserved in 
formalin, stained with hmmaluni, and iinall} mounted in 
Canada balsam The lower zocecium contains a mature 
free statoblast, the upper one a fixed one 

Fig 4 The growing point of a young polyparium of the same 
species from Calcutta (x30), to shou the method of 
formation of the stolon that connects the different 
groups of zocacta The specimen had been treated in 
the same ivay as that represented in fig. 3 

Figs 5, 5 Zoaria from a compound colony of P. burmamca from 
the Sur Lahe, Orissa ( x 2) The specimens, which were 
presen ed in formalin, are represented as seen from the 
adherent surface of the colony 
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